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Abstract of corresponding document: BP 0533058 (A1) 

Compounds of the formula (I) in which the symbols have the following meaning: X represents a 
monocyclic radical having 3, 4 or 5 ring atoms, R<1>, R<2>, R<3>, R<4>, R<5>, R<12> and 
R<1 3> is, for example, an alkyi radical q is zero or 1 L is, for example, the methylene group A is 
the radical, for example, of a heterocycle are highly effective as antagonists of angiotensin II 
receptors. They can be used as pharmaceuticals or diagnostics. 
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kl306peTeHkie OTHCX^^TCfl K \AM\AP,B30- 

aHHejiMpoBaHHOMy 1430- m rerepoL^kiiaiaM. 
cnoco6y mx nojiyMeHun ki k cpeAcrsaM Ha i^x 
ocHoee. 

I/I3 EP-A 399 731, EP-A 399 732, EP-A 400 
835 M EP-A 434 038 M3BecTHbi MMUflaao- 
aHHe/inpoBaHHbie, apoMainMecKne coeflUHeHUfl 
TaKne KaK aHiaroHUCTbi peuenropoB 
aHrnoTeHSMHa II. OflHaKO hh b oahom m3 stmx 
ny6jiMKaqnvi He onucaHbi coeflUHeHUfi, Koropbie 
OAHOBpeMeHHo MMeioT L4MKnMMecKM aaMeineHHoe 
cf)eHnjibHoe KonbL^o, b KaMecTse sawecTHTeiifl y 
asoia nMUflasojibHoro Konbi^a m rerepoi^MKn, 

aHHe/lMpOBaHHblM C MMMfla30nbHblM KOribUOM, 
TOMHO laK )Ke MaJlO M3BeCTHbl COeflMHeHMfl, 

HecyLM^e aHHejiMpoeaHMbie c MMviAasonoM 
roMoapOMBTimecKMe yr/iesoAOpOAbi m 
OAHOBpeweHHO OnctDeHnnbHyio rpynny Ha arowe 
aaora MMHAaaojia; raK )Ke HenaBecTHbi HkiKaKne 
coeAMHeHMfl, KOTopbie Ha 6iict)eHMnbHof^ rpynne 
HecyT ocTaroK cy;ibct)OHkt/iMOHeBMHbi v\n\A 
cynbct)OHMnypeTaHOBbiM ocraroK. 

B HacTonii^ee BpeMn naMASHbi npoM3B0AHbie 
kiMMAdaojia, KOTopbie Heo>KMAaHHbiM oSpaaoM 

(IBJlfllOTCR BblC0K03C()Ct)eKTMBHblMM 

aHiaroHMCTaMki pei^enropoB aHrM0TeH3kiHa-ll. 
KaK m BMBO. raK n TaK>Ke kiH enTpo. 

l/l3o6peTeHMe Kacaercfl coeAMneHMC) 
cffopMynbi 

RCZ> 

^ — ^7/r<3> 

/A 



N- 




RC13> 

ckiMBOJibi \fiMe\OT crteAyioiMee anaMeHMe: 
X oaHanaeT MOHomiKnuMecKHM ocraioK c 3, 4 
]An\A 5 aroMaMkt b KOJibi^e mjih 6ML^MKniiMecKMt^ 
ocraroK c 8-10 aroMaMM b Koiibue, KOTopbiM 

HaCTMHHO MJIM nOflHOCTblO MO>KeT 6blTb 
mAP^pOBaH M B KOTOPOM OAHa HeCKOnbKO 

CH- M/in CH2-rpynn woryr 6biTb aaweu^eHbi N, 
NH kuiM O; 
R(1) 

1. (Ci-Cio)-a/iKMn. 

2. (C3-Cio)-anKeHMJi, 

3. (C3-Cio)-anKMHMn, 

4. OR (6) 

5. (C3-C8)-MMKnoajiKMJi, 

6. (C4-Cio)-i4MKnoaJiKMjianKMn, 

7. (C5-Cio)-MMKnoa/iKMjiajiKeHMn. 

8. (C5-Cio)-i4HKnoanKMnajiKHHMn. 

9. (CH2/r,,-B-(CH2)n-R(7) 

10. 6eH3M/i, 

1 1 . ocTaroK, onpeAeji^ewbiM noA HOwepaMti 
1. 2. 3 kiriM 9, KOTopbii)^ M0H03aMeLL\eH c 
noMOU^bK) C02R(6) 

12. OcTaroK. onpeAenneMbiM noA HOMepoM 
1. 2. 3. nnn 9. TAe or 1 Bn/iOTb ao Bcex 
H-aroMOB aaMeu^eHbi 4>TopoM. nfiM 

13. OcTaroK. onpeAenneMbif^ noA noMepoM 
10, KOTopbii^ y ct>eHviJia saMeuien 1 kinn 2 
OAMHaKOBbiMM MjiM paa/iimHbiMM ocraTKaMM 143 
pflAa BKJiKwaiomero ranoren. (C i-C4)-ajiK0KCMn 
n Hurpo; R(2), R(3), R(4) m R(5) OAHhaKOBbie 
MJiM paannHHbie n oaHanawT: 
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1. BOAopoA. ranoren, ruApoKCM/i, i^naHo, 
cyjibcfra, c{)opMMn. 6eH30MJi. (Ci-C8)-ai^Mn. 
(C i-C8)-ai;MnoKCM, MepKanro, KapOoKcun, 
(C i-C4)-ajiKOKCMKap6oHMn; 

2. jiMHefiHbiM m\A pasBeTBJieHHbif^, b cjiynae 
Heo6xoAMMocTM aaueiAeHHbi^, C0Aep>KaL^MCi 
BnnoTb AO 6 C-aroMOB a/iKMfibHbif^, 

anKBHMJlbHblM, aJlKOKCHnbHblR MJIM aJinHJlTMO- 

ocTaroK; 

3. apkiJibHbiM, apvmajiKvinbHbiM v\m 
apunanKeHMJibHbiR ocTaioK. b kotopom 
ajiKHJibHbif^ MJIVI anKeHMJibHbii^ aaMecTMTenb. 
HepaaBeTBJieHHbiM mjim pa3BeTBJieHHbiM, iiMeer 
BruioTb AO 6 C-aroMOB, a apunbHbiR 
aaMecTMTejib osnaMaer MOHOi^mcnuMecKnJ^ 
ocTaroK c 5 vinn 6 aroMawM b Konbue hjim 
KOHAeHCi/ipOBaHHbie Konbi^a c 8 ao 14 arowaMM 

B KOflbL^e, B KOTOpblX COAep>KaTCfl OAMH MnM 

Hec.KOJibKO rerepoaTOMOB. KaK 0. N nnn S, n 
KOTopbie Moryi 6biTb b cnynae Heo5xoAHMOCTM 
3aMeu^eHbi, 



4, DCTarOK -CO-N' 



M/1M 



-N 



<10> 



R(6) 

1 . BOAOpOA. 

2. (Ci-C8)-aJiKMJi, 

3. (Cs-Cg-L^MKnoa/iKMJi, 

4. 4)eHMJi, 

5. 6eHai4Ji kinn 

6. onpeAenneMbtfi b n.2 ocTaroK. b KOTOpOM 
OT 1 BnjiOTb AO Bcex H-aroMOB aaueiMeHbi 
c|)TopoM; 

1(7) 

1 . BOAopoA. 

2. (CyC^yanmn, 

3. (C3-C(8)-UMKnoanKHJi, 

4. (C2-C4)-ajiKeHMJi nnn 

5. (C2-C4)-anKMHMn; 

R(8) m R(9) MJiM R(10) h R{11) uriM 
OAHHaKOBbie M/iki pasHbie, ti oaHaHawT: 

1 . BOAopoA, 

2. (Ci-C6>ajiKi4n mjim (Ci-C6)-anKeHMn, 

HeaaMeiueHHbif^ i4jim 3aMeLJi|eHHbif^ ranorenoM, 
ruApOKCMjioM MjiM (Ci-Ce^ajiKOKCunoivi; 

3. apMfi nnn (Ci-C6)-anKMnapnn, tab 
anKunbHWM ocTaioK- MOHoi^nKnuMecKuCi c 5 mjim 
6 aroMawn b Konbi^e mjih GkmnKnuHecKnv^ c 8-10 
aioMawn B Koribue. b cnyMae Heo6xoAHMocTM 
coAep>KHT OAMH nnn necKOJibKO reiepoaTOMOB, 
KaK O, N M S, M 3aMeLAeH I-hm mjim 2-m$i 

OAMHaKOBblMM kl/lkl pa3HblMk) OCTaTKaMI/l kl3 pS^AS^ 

rartoreH. ruApoKCn, ruApoKCUJi, HUTpo, 
(C i-C6)-anKMn, (Ci-C6)-a/iKeHMJi. 
(C i-C4)-anKaH0M/i, (Ci-C4)-ajiKaHOMJiOKCM m 
CO 2/R (6); 

MflM 

R(8) M R(9) nnn R(10) m R(11) BMecre c 
HecyiMMM MX N-aroMOM oGpaayiOT 2- ao 
8-MneHHoe Konbqo, KOTopoe HacbiiAeno wnn 
HeHacbiLi^eHHO, MO)KeT coAepKaib ApyroM 
reiepoaTOM. Bbi6MpaeMbiti na rpynnbi: N, O m S, 
w Heaawei^eHMbiM nnn aaMeu^eHHbiM ranoreHOM, 
ruApoKcunoM, (Ci-C4)-anKi/iJioM, 
(C i-C4)ajiKeHvviOM, (Ci-C4)*anKMjioKCii m 
CO 2R(6). 

R(10) n R(1 1). HJiM OAHHaKOBbie mjim pasHbie, 
oaHanajOT ai4MnbHbiM ocraTOK, coAep)KaiuMM ao 6 
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C-aroMOB, Mnn (CvCg^a/iKMnbHufi mjim 

(C 6-Ci2)-apM^bHbi(^ ocTaroK, Koropbie Moryr 

6biTb B cnynae Heo6xoAMMOCTM aaMeu^eHbi 
raJioreHOM mjim (Ci-C6)-ajiKMnbHbiMki ociaTKaMn; 

L (CfCa) a/iKaHAnnn; 

R(12)- n R(13)-oflHHaKOBbie i/ini/i paajin'^Hbie, 
M 03HaMaK)T: 

1 . BOflOpOA. 

2. ranoreH, 

3. HMTpO, 

4. (Ci-C4)-ajiKMn hjim 

5. (Ci-C2anK0KCMJi; 

q 0 v\n\A 1 ; 

A osHanaeT mjim: 

1. cx^raroK rerepouMiaia c 5-10 aroMaMM b 

KOJlbl^e; KOTOpblft MO)KeT 6blTb 

MOHOqMKnMMeCKUM MJIM 6Ml4HKnMMeCKMM, M TAe 

BnnoTb AO 9 arowioB Konbua aenflioTCfl 
C-aroMaMM; KOTopwCi aawei^eH mjim aaMei^eH 
BnnoTb AO 6 npemviyL^ecTBeHHo ao 3-x, 

OAMHaKOBblMt/i klJlM padJlMHHblMkl OCTaTKaMU 

R{14)M R(15). 

MJlM 

2. 6Mct)eHnnbHbiw ocTaroK, Koropbiii He 
3aMeL4eH mjih saMeu^eH BnnoTb ao 4-x, 
npenMyi^ecTBeHHo ao 2-x. OAMHaKOBWMH nnn 
pasHbiMM ocTaTKawM R(14) n R{15). npi/i^ew "A" 
OAHaKO oSflaarenbHO aaMei^eH, no weHbiueM 
Mepe, OAHMM ocraTKOM, onpeAe/ifleMOM Ann 
R(15) B n.n. 18. 19. 28. 40 mjim 42. a q 
Hy/iK), R(14)-1. rajioreH. 

2. OKCX), 

3. HMTP030. 

4. HMTpO, 

5. aMkiHO, 

6. UMaHO. 

7. ruApoKCun, 

8. (Ci-C6)-anKMJi, 

9. (Ci-C4)-anKaHGHJi. 

10. (Ci-C4)-ajiKaKHonnoKcnn, 

1 1 . C02R(6), 

12. MeTaHcynb4)OHiiriaMMHo, 

13. TpM4)TopMeTaHcynb4)OHMnaMMHO, 

14. -CO-NH-OR(16) 

15. -C02-NR(17)R(18). 

16. -CH2-OR(18). 

17. (Ci-C4)-reTepoapn/i-(CH2)q-, 
npenMymecTBeHHo l-TeTpaaonun, 

18. (C7-Ci3)-aponji, 

/ 
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21. (C6Ci2)-apiin; 
Ri5 03HaHaeT: 

1 . BOAopoA. 

2. (CrC6)-anKMn. 

3. (C3-C3)-L^i/iKnoanKMn 

4. (C6-Ci2)-apmi, 

5. (C7-Ci3)-apoMn, 

6. (Ci*C4)-anK0KCM. 

7. {Ci-C4)-anKaHOMnoKCM, 

8. (Ci-C9)-reTepoapnn. 

9. CO2R (6)- 

10. ranoreH, 

11. l^MaHO, 

12. HMTpO, 

13. NR(17)R(18), 



55 



60 



14. ruApoKCun. 

15. -CO-NH-CHR (19) -CO2R (6). 

1 6. cyjibc|)o. 

17. -SO3R (6). 

18. -SO2-NR (18)-C0-NR (17) R (16). 
-SO2O-NR (18) -CO-O-R (17), -S02N(CO-0-R) 
(17))2 M/iM -SO2-NR (18) -CS -R (17) R (16) 

19. -NR (18) -CO-NR (1 7) >S02-CH2-R (18). 

20. -C(CF3)20H. 

21. 4>OC4)OHOOKCH, 

22. -PO3H2. 

23. -NH-PO(OH)2. 

24. -S(0)lR(17), 

25. -CO-R (20), 

26. -CO>NR(X7>RC16> , 

Q 



II 



Z7. -<CH 0 - N Q 



R<17> 



/e 



2B. SO^-NH-SO 

R<ZO) 



29. -NH-CO 



CO H. 
2 



30. -O-CCH > - N Q , 

31 . 5-TeTpa3onMJi-NH-CO-, 

32. -CO-NH-NH-SO2CF3. 



33. -co- 



34. 




CO 



(18> 



R<18> 



35 



36. 



37. -T- 




CZ2> 



38. ~N 




R<Z3> 



<24> 



39. -CO-NH-SO2-R (6). 

40. -SO2-NH.CO-R (1 7). 

41. onpeAejiflewbiM b n.4 ocTaTOK, 

aaMSlUeHHblf^ 1-M UIJIM 2-Mn OAMHaKOBbIMM MJIkl 

pasHbiMii. ocTaTKaui<i Ma pnAa: ranoreH. i^kiaHo. 
HMTpo. R (17) R (18) M ruApoKcun; 
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42. R BMecre c R (14) oaHaMaer 
-CO-NH-SO2-; R (16), R (17) - oAHHaKOBbie 
MjiM paannHHbie 

1 . BOAOpOfl. 

2. (Ci-C6)-ariKMn, 

3. (C3)-Cg)-L4MKnoanKMJi, 

4. (C6)-Ci2)-apM/i. npeMwyu^ecTBeHHo 

5. (C6-Cio)-apMn-(Ci-C4)-ajiKMji, 

6. (Ci-C9)-reTepoapMn, KOTOpbii^ MacrnMHO 

MJIH nOflHOCTbK) MOMeJ 6blTb TUflpupOBaH. 

npenMymecTBeHHo 2-nnpMMMAHHMn. 
1-nMnepMAMHnn mjim xnHyKnuAHHun; 

7. (C3-C6)-anKeHOnji; 

8. onpeAe/ifleMbiM noA HOMepawn b n.n. 4. 5. 
6. 9. 14. 15. 16. 18. 19. mjim 20. ocraiOK, 

3aMeii^eHHblA 1-M MHM OA^HaKOBblMVI kUlkl 

paanMMHbiMM ocTaricaMM 113 pflAS- ri/tApoKCM/i, 
MeroKCM, HMTpo, i^naHO. CO2R (6), 
TpMct)TopMeTMJi, -NR (25) R (26) 



-N 



<CH > 

2 q 



> 




9. (Ci-Cg-rerepoapun- (Ci-C3)-anKMii. 
npuMBM rerepoapuJibHan nacTb Macrn^Ho nnn 

noriHOCTbK) MO)KeT 6blTb TMApupoBaHa, 

10. onpeAenneMbiM noA HOMepoM 2 octbtok, 

B KOTOpOM OT 1 BRJlOTb AO BCGX H-aTOMOB MOPyT 
6blTb aaMeiAGHbl Ct)TOpOM, 

11. (C2-C6)-aJlKeHM/l, 

12. (C3-C8)-t^MKnoa/iKeHviji, 

13. (C3-C8)-L^MKnoa/iKeHviJi-(Ci-C3)-anKMn, 

14. (C3-C8)-MHKnoajiKMn-(C ^ -C4)-ajiKMn. 

15. (C6-Cio)-apnn-(C3-Ce)-ajiKeHnn, 

1 6. (Ci-C9)-reTapM;i-(C3-C6)-ajiKeHHJi. 

17. (C3.-C6)-anKMHMr), 

18. (C6-Cio)-apMn(C3-Cg)*anKMHMji, 

19. (Ci-C9)-reTepoapi4ji-(C3>C6)-anKMHvin, 

20. OcTaroK c{)opMynbi k<16> 

OR<16>« 



npuHGM R (16) He mokbt nMeib 3Ha<^eme, 
yKasaHHoe b n.20. 

CrepeoL^eHTpbi Moryr 6biTb KaK b R-, raK m b 
S-kohcJdm ry pa 4M M n 

21. R (16) R (17) BMecre c HecymuM mx 
N-aroMOM oOpaayioT reTepoapun. KOTopuCi 
raioKe nacTHMHO nnn nojiHOCTbio MO>KeT 6biTb 
rMAP^poBaH. 

R(18) 

1 . BoAopoA. 

2. (CrC6)-anKMJi, 

3. (C3-C8)-m/iKnoanKMn, 

4. (C6-Ci2)-apMn-(Ci-C6)-a/iKn/i, 

npeMMyiAecTBeHHo 6eH3M/i, 

5. 45eHMn nnn 

6. (CrC9)-reTepoapMn; 

R(19) 

1 BOAOpoA, 

2. (Ci-C6)-anKMJi. 

3. (C3-C8)-L^MKnoanKMn, 

4. ctDBHHJi nnn 

5. 6eH3nn; 
R(20) 

1 . BOAopoA; 

2. (Ci-Ce) a/iKnn, 

3. (C3-C8)-^^1KnoanK^ln 
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4. (})eHM;i-(CH2)q-, 

5. OR (19) 

6. P (25) P (26) MJiM 

CCH ) 

7. 



> 



R (21) osHaMaer i^naHo. Hnipo nnn COjR 

(18): 

R (22) osHasaeT CO2R (6) mjim CH2CO2R (6); 
10 R (23) osHaMaer BOAopoA. ranoreH, (Ci-C4) 
ajiKMJi M/iM (Ci-C4)-anKOKCMn: 

R (24) osHawaeT BOAopoA, (C1-C4) anKnn 
njiM cjDeHun; 

R (25) R (26) OAi^HaKOBbie vijim paaHbie \a 
osHaMawj: 

1 . BOAopoA. 

2. (Ci-C4)-ajiKMJi, 

3. c})eHMJi, 

4. 6eH3km mjim 

5. a MeTkm6eH3kiJi; 

I osHaMaei NR (23). O mjim CH2; 

B osHanaeT O. NR (18) mjim S; 
T osHaMaei: 

1 . npocryio csflsb, 

2. -CO- 

3. -CH2- 

4. -0-. 

5. -S-. 

6. -NR (28)-. 

7. -CO-NR (28)-. 

8. -NR(28) -CO-, 
30 9. -O-CH2-. 

10. -CH2-O-. 

11. -S-CH2-. 

12. -CH2-S-. 

13. -NH-CR (27) R (29)-, 
25 14. -NR(28)-S02-. 

15. -SO2-NR (28)-. 

16. -CR(27)R(29) -NH-. 

17. -CH=CH-, 

18. -CF=CF-. 

19. -CH=CF. 

20. -CF=CH-. 

21. -CH2-CH2-, 

22. -GF2-CF2. 

23. -CH(OR) (6)-. 

24. -CH(0C0R)(19))-. 

45 25. -C- , M/IM 

II 

NR<30> 

26. 

50 R<31>0 OR(32> 

R (27) M R (29) OAi^HaKOBbie mjim pasHbie m 
03HaMaK)T: 

BOAopOA, (Ci-C5)-anKMn. cfDeHnn. ajijinn 
6eH3Mn; 

R (28) osHaHaer: BOAopoA. (Ci-C6)-anKi4n, 
6eH3Mn Mjiui a/ijikin; 

R (30) osHanaeT: 1. R (27) R (28). 

2. ypei/iAO, 

3. TMoypenAO. 

4. Tonyon-4-cynbc})OHMn n/in 
5^ 5. 6eH3oncynbc|DOHMnaMMHo; 

R (31) M R (32) OAHHaKOBbie nnn pasHbie n 
osHaMaiOT (Ci-C4)-a;iKnn, 

njiM BMecre (CH2)q; 
Q osHaMaer: CH2, NH, O mjim S; 
n oaHanaer: i^e/ioe mmcho ot 1 ao 5; 
m osHaMaer: Lienoe hmc/io ot 0 ao 3; 
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o osHanaeT: i^enoe hmcjio ot 1 ao 10; 
r 03HaHaeT Hynb, 1 mjim 2; 
a raiOKe v\x (pmmnormecm coBMecTMMbix 
cojiei^. 

AnKvin, ajiKeHMji n arKMHun Moryr 6biTb 
/iktHeD^HbiMki m\A paaBeTBXieHHbiMM. 

COOTBeTCTBytOU^ee OTHOCMTCA M K npOViSBOAHblM 

OT HMX ocraTKaM, KaK ajiKaHOMJi mjih a/iKOKCkin. 

DoA L^MKnoanKMnoM noHMMator raiOKe 
aaiweineHHbie anicvijioM Konbi^a. (C6-Ci2)-Apnn 
3T0, Hanpuwep, cjDeHun, Hact)Tnn, nnn 6Mc{DeHMn. 
npenMymecTBeHHo cfteHnn. CooTBercTByKJinee 
MMeer 3HaHeHMe Ann nponaeoAHMbix ot hux 
ocTaTKOB, KaK aponn nnn apariKvin. 

RoA (C-i-Cg) reTepoapunoM noHniviafOT. d 
0C06eHH0CTM. OCTaTKM, KOTopwe nponsBOAflTca 

OT (pe\^\Ana nnn na^pTma, b KOTopbix OAHa m\A 
HecKoribKO CH-rpynn aaiMeHeHbi N b 
KOTopbix no MeHbLuei^ uepe ABe coceAHMe 
CH-rpynnbi (npn oSpaaoBaHMH nnrnMneHHoro 
apoMaiMMecKoro KOJibi^a) saMeHeHbi S. NH mjim 
O. Aajiee rame oa^h mvi o6a aroMa 
KOHAeHcai^MOHHoro ynacTxa 6ML^i^KnkiHecKMx 
ocraTKOB (KaK b MHAonnauiHune) MO}KeT 6biTb 

N-aTOMOM. 

3to Hanpuwep, cjDypaHMji, TueHviJi. 
nMppojiMJi, HMviAaaojii/in, nMpaaoiibui, 
TpnaaojiMJi, TeTpaaojinji, OKcaaonun, 
M30Kca3onM/i, TMaaoriMn, MSOTMaaonMn, nupnAnri, 
nupasMHun, nupuMHAHHnn. nupaAnaanHun, 
HHAOJiMJi, nHAaaojiMJi, XMHonun, uxoanHonnn. 
cf)Tana3MHHJi, xmhokcbjimhu/i, xmazonmm, 

LtMHHOnMHMn. 

rioA aHennMpOBaHHbiM rerepoOni^MKnoM AH, 
OT KOToporo npoM3BeAeH ocTaTOK A, noHMMaioT. 
b HacTHOCTM, 6nL^MKnMHecKyjo cucreMy c 8-10 
aTOMaMn b Koribi^e, m3 KOTopbix snnoTb AO 9 
aTOMOB KOfibua 3T0 C-aTOMbi, npuHeM ABa 
pacnono>KeHHbix p«aom Apyr c ApyroM aTOwa 
npeACTaanaioT co6om oGwy\e cocTasHbie MacTn 
o6oiix Konei^. Oaho i/inn o6a 3Ti/tx Ko/ibi^a 
c{)opManbHo npOM3BOA5»TCfl oT 6eH3ona. b 
KOTopoM OAHa MfiM HecKOJibKO CH-fpynn 
saweHeHbi Ha N, O"*^ n S"*" m/hjim b KOTopoM Ase 
coceAHne CH-rpynnbi [npw o6pa30BaHMM 
nfliMMJieHHoro apowainMecKoro Konbt^a] 
saueHeHbi Ha S. NH vinvi O. 

"A" 3T0, HanpkiMep, ocTaTOK 6eH30TM0c|DeHa, 
6eH30C}3ypaHa. HHAona, naonHAO/ia, MHAaao/ia. 
6eH3MMkiAa3ona, XMHoni^Ha, \A20xmomHa, 
0Tajia3MHa, xkiHOKca/iMHa, xkiHasojiMHa, 
UviHHOJiUHa, 6eH3Tiia3ona. 
6eH3TMa3OJi-1,1-AM0KCMAa. KyiviapMHa, xpoMana, 
6eH30Kca30Jia, 6eH3M3OTkia30na, 6eH30Ai^a3i^Ha 
6eH3Tpvia3ona. 6eH3TpMa3MHa, 6eH30Kca3MHa 
MMMAasQ-nkipMAHHa, MMkiAasonkipviMMAi^Ha, 
HMMAasonMpasnHa. kiMMAaso-nupviAastiHa, 
MMMAaao-Tnasona, nupasononnpnAHHa, 
TueHonnpnAHHa n nupponnnnpuMWAHHa. 
HaasaHHwii rerepo^kmnKn AH mojkgt 6biTb 
TaK)Ke MacTHMHo nnn noriHocTbio ruAPupoBaH. 
npei/iMymecTBeHHO OAHaKo Konbuo AH ocTaeTca 
apoMarnHecKMM, npmeM 6eH3aHenjinpoBaHHbii^ 
reTepo6ML4MKn AH flB/iReTca oco6eHHO 
npeAnoMTHTenbHbiM. 

B cjiyMae S-coAep>KaLi;MX n/nnn MacTHMHo 
HacbfiAewHbix ocTaTKOB 6nL4MKna, Hanpuwep. 
TaK>Ke M0)KeT 6biTb OKCo-3aMeL4eH. kbk 3To 
MMeeT MecTO b ocTaiKe 6eH3-1.2,3-TpMa3HHOHa. 

CBflSbiBaHne "A" ocyLuecTB/iJieT ot 

H30UMKnHMeCK0M MJIM reTepOUMKHUMeCKOM HaCTH 

npM o Hy/iK) Mepes ajiKaHAMMii-MocTkiK L, a npM q 
1 Mepes oAi^HapHyio can3b. k rpynne 
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KC12> 



3) 

DoA M30- M/in rerepoLtuKnoM XH2, ot 

KOTOporO npOM3BOAMTCn MOHO- MJIM 
6M!4l4KnHMeCKMtl OCTaTOK X. nOHMMaiCT, 

Hanpi4Mep, ocTaroK L^MKnoneHTaHa, 
i^MKnoreKcaHa, i^viKnorenTaHa. i^MKnoneHTeHa, 
UMKnoreKceHa, uMKnorenTeHa, 6eH30Jia, 
Hact)TajikiHa, cpypaHa, Tkioct)eHa, nvippona, 
nkipiiAi^Ha, nkipMAa3MHa, niipkiMi/iA^Ha, 
nktnepi^HHa, nnnepasMHa, Mop(t)OJiMHa, MHAona, 
MHA^30J1a, OKca30/ia. vi3oaKca30Jia. xi/iHonkiHa, 
M30XkiHOJiMHa, 6eH3TMO(|)eHa, 6eH3o0ypaHa, 
6eH3Tiia30Jia, CeHSOKcasona, 
MMkiAa3onMpkiA^Ha, MMiiA33onMpiiMMAMHa m 
4)ypanMpnAMHa. TajioreH 3T0 c{)Top. xjiop. 6poM 
M C10A. 

HOA Ct)M3M0n0rMMeCKM COBMeCTMMblMH 

cony^MH coeAMHeHnPi ct)opMyjibi 1 noHnwaKDT Kax 
MX opraHUMecKne, laK m HeopraHi/inecKne conn, 
KaK OHM onMcaHbi B Remington's Pharmaceuti 
cal Sciences. I. Auflage Seite 1418 (1985). 

Ha OCHOBaHMM C{)M3MHeCK0M M XMMMMeCKOl^ 
CiaGMJlbHOCTM M paCTBOpHMOCTM f\y\9\ KMCnOTHblX 

rpynn npeAnoMTMTe/ibHbiMM ^Bn^\oio?\ cojim 
HaTpMfl, YJanm, Kanbi^Mfl m awwoHMR; An^i 
ocHOBHbix rpynn cojim c connHOM kmcjiotom, 

CepHOM kmcjiotom. Ct)OC4)0pH0M KMCnOTOM, 
Kap60HOBblMM KMCJIOTaMM MJIM CyjlbCjJOHOBblMM 
KMCJIOTaMM, TaKMMM KaK yKCyCHan. /1l4MOHHa51, 

6eH30^Han, Ma/ieviHOBan, 0yMapoBan. SMHHan, 
n-Tonyojicyjibct)OHOBafl KMc/ioTbi. 

npeAnOMTMTe/lbHblMM COeAMHeHMflMM 

c|)opMyjibi II flBJiniOTCfl: 




T 

C4> R<3> 



<II> 




B KOTopoC^ CMMBortbi MMeioT cjieAyKDu^ee 
SHaneHMe: 

L(1). L(2). L(3). M L(4): 

1 . -CH2-. 

2. -CH= 

3. octbtok, onpeAeJiwewbii^ noA HOwepOM 2, 
npMHBM 1 MJiM 2 MeTMHOBbie rpynfiw aaMGHbi 
asoTOM; RpeAnoHTMTejibHO L(4) N, 

R(1) 

1 . (CvCio)-anKMn, 

2. (C3-Cio)-anKeHMji 

3. (C3-Cio)-aiT<MHMJ1, 

4. (C3-C8)-i^MKnoanKMji, 

5. 6eH3MJ1 MJlM 

6. 5eH3MJi. KOTopbiM 3aMei^eH, KaK onwcaHO 
Bbime; 

R (2) M R (3) OAMHaKOBbie mjim pasHbie m 
o6o3HaMaK)T: 

1 . BOAOpOA. 

2. TMAPOKCMJI, 

3. ranoreH, 

4. riMHeMHblM MJlM paSBeTBJieKHblM 

(C -|-C6}-anKMJibHbiM ocTaroK, HeaaMeu^eHHbif^ 

MJIM aaMeU^eHHblM OAHMM mjim HeCKOJIbKMMM 
OAMHaKOBbIMM MJIM pa3HblMM SaMeCTMTeJIflMM M3 
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pflAa' ranoreH, rMAPOKCun, (C i-C4)-anK0KCMn. 
(C yC^yanmnmo, MepKanro; 
5. -CO2R (6); 

T osHaHaei npociyK) CB«3b. «0-. -CO-. 
NHCO- nnn -OCH2-, a ocraribHbie ocraTKH m 
aaMecTHTeriM onpeAeneHbi, kbk yKasaHo Bbiiue. 

0C06eHH0 npeflnOMTMTeJlbHblMM ABflRIOTCfl 

coepyiHem^ ct)opMyjibi II, b KOTopoi^ R (1) 
osHaMaei (Ci-C7)-ajiiaui, (C3-C7)-anKeHMn nnn 
(C3-C7)-anKMHMn; 

R (12) M R (13) oflUHaKOBbie i/inn paa/inMHbie 

ii 03HaMaK)T 

BO^^opOA i/i (C1-C4) anKMJi; 

R (14) oaHanaeT: 1. (C1-C4) aJiKM/i, 

2. (Ci-C4)-anKOKCMn, 

3. L^naHo, 

4. awMHO, 

5. HMTpO, 

6. 4)T0p, Xnop MJIM 6poM, 

7. (Ci-C4)-reTepoapMn CH2; 

8. (Ci-C4)-anKaHonjioKcii, 

9. (Ci-C4)-ariKaH0Mji, 

10. 6eH30MJi vim 

11. Terpasonun; 
R (15) osHaMaex: 

1. (Ci-C4)-ajiKMn, 

2. (Ce-Ci2)-apnn. 

3. (C-|-C3)-anKaHOMiioKCMJi, 

4. (CrC4)-anKOKCMn, 

5. (Ci-C9)-reTepoapMJi, npenMymecTBeHHo 
S-TeTpaaonnn. 

6. L^tiaHo. 

7. HMTpO, 

8. ruApoKCM, 

9. SO3R (6), 

10. XJiop, 6poM, 

11. C02R(6). 

12. CO-NH-R(19). 

13. CO-R (20). 

14. S02-NR(18) -CO-NR(17) R(16). 

15. SO2-NR (18)-C0-0-R (17) nnn SO2N 
(CO-OR) 1 7))2 

16. CO-CHR{19) -CH2H 

17. (Ci-C4)anKMn CO2H, 

18. H-CO-NH-S02-CH2-R(19). 

20. -SO NH-SO 

R(20> 



21. -CO-N,^^^Cl^Q 



CO H 
2 

22. -T- R<22> 



MIIM 




> 



23. R (14) c R (15) BMecie -CO-NH-SO2; 
L -CH2-; 
R(18) BOAopoA; 

R (25) M R (26), HeaaBMCMMO APyr or 
Apyra, osHaHaioT BOAopoA hhm (Ci-C4)-anKMJi, 

a TaioKe nx cf)M3MonorMMecKM coBMecinMbie 
conn. 

H3o6peTeHMe Kacaercji raioKe cnocoSa 
nonyMeHMfl coepy\Heum cpopiviynbi 1 . KoropbiM 
oTJiMMaeicn rew, hto cx)eAMHeHMfl 0opMyjibi III 
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<III> 



R(5> R<4) 

B KOTOpOM R (1), 

R (2). R (3), R (4). R (5) M X nweiOT 
BbiLueyKaaaHHbie znanem^, ajiKMjmpyioT c 
noMOU^bK) coeAiiHeHiiH 0opMynbi IV 

l<12>^ 




-A CIV> 



RC13> 

B KOTopoM L, q, R (12), R (13) m A mweioT 
BbiLueyKaaaHMbie 3HaMeHMfl, a U osHaMaer 
neiyMyio rpynny. npw Heo6xoAMM0CTn BpeweHHo 
BBGAeHMbie aaiAiiTHue rpynnbi CHOBa 
OTiMennnioT, a nonyMeHHbie coepyinem^ 
c|>opMyjibi 1 npvi Heo6xoAMMOCTM nepeBOA^r b 
vix (t^iiSHOJiorimecKM coBMecTkiMbie conn. 

npuroAHbiMM jieryMMMki rpynnawn U 
flBJifliOTCfl npeAnoHTMTejibHO HyKneocftyrHbie 
rpynnbi (cm. Angew Chem. 7 (I960)), KaK 
ranoreH, o-Tonyyoricynbct)OHaT. Meanjiar nnn 
TpMct)naT. 

Cnoco6bi nojiyHeHnyi npeAciBA^^M cj^opMyribi 
III MSBecTHbi H3 naieHTa CLUA 4 880 8044, 
nareHia OPf 3 911 603, EBponeMCKnx 
nareHTOB: EP-A-399 731. EP-A-399 732. 
EP-A-400 835. EP-A-400 974. EP>A-415 886, 
EP-A-420 237. EP-A-425 921. m EP-A-434 038. 

fljiji anKi/innpoBaHMfi coeAHHeHnti cpopwynbi 
III npuroAHbi, Hanpi/iwep, cooTBeTCTByiOLAMe 
6eH3i4nranoreHMAbi, GeHsnmoanJiaTbi, 
6eH3Mn-Me3nnaTbi nnn 6eH3nn-Tpnc{)naTbi nnn 
cooTBeTCTByjOLAne an Kun ranoreH HAbi, 
-TosnnaTbi, -Men3nnnaTbi nnn -TpMct)naTbi. 
nonyneHne sthx coeAHHeHnCi ocymecTBnfleTCfl, 
caMO no ce6e, MSBecTHbiM o6pa30M, HanpkiMep, 
nyroM ra/ioreHnpoBaHMn cooTBeTCTByicLL^MX 
Meri^nbHbix npoMe)KyTOHHbix coeAMneHM^. Rn^ 
3Toro Mcnonbayerca npenMymecTaeHHo 
N-6poMcyKi4iiHkiMMA> CM. HanpMMep, J. Org, 
Chemk. 44, 4733 (1979) m Helv. Chim. Acta 
62, 2661 (1979). 

CbiHTea npoviSBOAHbix 6eH3t4MMA^30J1a, 
6eH3iiTMoct}eHa, i<iMMAa30-nMpiiAMHa m 
MMMAaao-nnpuMMAMHa c CHs-rpynnow y j?Apa 
ocymecTBnneTCf? cornacHO R.P.Dickson at al in 
y. Med. Chem. 29, 1937 (1986). E. Abinente 
en al, in y. Heterocucllc Chem. 26. 1875, 
(1989), A. Koubsock el al in y Org. Chem. 
41, 3399 (1976) m cornacHO F. Sanler et al 
in Mh Chem. 99. 715 (1968). 

Bi^ct)eHnnbHbie nponasoAHbie Moryr 6biTb 
GHHTeanpoBaHbi, nanpuMep, mcxoa^? i^s 
npoM3BOAHbix apMn6opOHOBOM KMcnoTbi nyiew 
CB513blBaHHyi c saMeineHHbiMM 
apunranoreHMAaMU c noMOinbio KaianMsaropoB 
nepexoAHbix MerannoB, BnacTHOCTn, nannaAHfl. 
CooTBeicTByioiAMe peaKi4HM onj/icbieaioTca -R. 
B. Milleret al (Organometallics 1984, 3. 
1261) m\A A. Zuzuki et ai (Synthetic Commun 
11 (7)- 513 (1981)). 

Cynb4>OHMJiypeTaHOBbie npoMSBOAHbre 
ctxDpMyjibi (I) MoryT 6biTb nonyneHbi m3 
cooTBercTByioiAMX cynbc}XDHaMMAOB c})opMynbi 
(I) nyreM B3aMM0Ae(^CTBiin co cno>KHbiMi4 
3(^)MpaMH xnopyronbHOM KucnoTbi iah'a nyrsM 
BsakiMOAefiCTBMn c Ai^MeTM/iAMKapOoHaroM ki 
ocHOsaHMqMM, KaK. HanpkiMep, Kap6oHaT Kanuin, 
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8 MHepTHyx pacTBopt4Tefiflx np\A leMnepaiypax 
ennoTb ao TeMneparypbi KMneHvi5i 
cooTBeTCTByiouL4ero pacTBopiiTejin. 

npOM3BOAHbie CyJ1b0OHklJ1MOMeBUIHbl (i) 

MO)KHO nonyMaTb no Bbi6opy Miiki m3 
cooTBeTCTByK>L4MX cyjibct)OHaMiiAOB ct>opMynbi 
(I) nyreM BsanMOAeC^cTBUfl c i^aoi^MaHaraMM mv\ 
c 2.2.2-TpMxnopaueTaMUiAHbiMM npokisBOAHbiMki 
npMroAHoro aMUHa, b uiHepiHbix, 
BbicoKOKMn$iiJ4iix pacTBop^Tejiflx, KaK, HanpviMep, 

Al^MeTMncyj1b(})0KCMA 143 

cynbcfx)HMJiypeTaHOB cpopMyjibi (I) nyrew 
BosAeMCTBMq cooTBercTByKDU^ero aMUHa b 
nHepTHOM, BbicxiKOKunau^eM pacTBopi^Tejie, KaK, 
Hanpi/iwep, ronyon, npn reMneparypax snnoTb 
AO TeMneparypbi KuneHna cooTBeTCTByfou^ero 
pacTBopnTenji. 

OcTaroK cynbcjDOHaMMAa mokho nonynnTb. b 
cjiy^ae Heo6xoAMMOCTM. mcxoa^ h3 
awMHO-rpynnbi, nocpeACiBOM neperpynnnpoBKH 
MeepBai^Ha. flna aroro ruApoxnopuA awnHa 
CHaMana AnasoinpyKDT, a hotom, b npucyicTBun 
MeAHoro KaiajiMsaTopa, bboa^^t bo 
B3ai4MOAe^CTBkie c a^okcmaom cepbi b neA^HOM 
yKcycHOM KMcnore. FlocneAyrouiee BOSAewcTBue 
aMMMBKa npMBOAMT K cynbct)0HaMi4A-rpynne. 

AjiKMnkipoBaHne ocyii^ecTB/i$ieTCfl b 
npMHL^Mne M3BecTHyMi>i cnocoCaMVi 
BHanorimHbiM o6pa30M. 

klMiiAa30-aHHajiMpoBaHHbie nponsBOAHbie 
ct)opMyjibi IN MeTa/inypyK)T. HanpMMep, b 
npMcyTCTBi/iki ocHOBaHkifl. DpeAnoMTiiTenbHbte 

OCHOBaHMfl 9T0 TMAPMAbl MeTa/UIGB (|)OpMyilbi 

MH, KaK FMAPMA iikiTMn, Harpvin, \Am rviAP^A 
Kanm, HanpMMep, b Ai^MeTi/inctx}pMaMMAe mjim 
AMMeTMncyjib4x3KCi<iAe KaK pacTBopkirejie, vijim 
ajiKorojiJiTbi MerajijioB cjDopwynbi MOR, npuMewi 
R 03HaMaeT Mernri, arun, TpeT-SyTuji. n 
peaKi4Mn ocyii^ecTBrmercs^ b cooTBercTByioiAeM 
cnnpre, AHMeTMJic})opMaMMAe mjih 

AHMeTMncynbcf)OKCHAe- 06pa30BaHHbie raKUM 
o6pa30M conn nwnAasonpoMSBOAHbix 
pacTBop^ioT B anpoTOHHOM pacTBOpnrene. KaK 
flMO MfiM flMCO. n pasGaBJifiiOT noAXOAfliMHM 
KOJiMHecTBOM ajiKMnnpyKDLi^ero peareHia. 

AjibTepHainBHyio B03M0>KH0CTb Ana 
AenpoTOHnpoBaHHfl MMnAasojibHbix 
nponsBOAHbix npeACTasnyieT co6ov\, HanpnMep, 
peaKL^Mio BsanMOAeiicTBMfl c KapOoHaioM Ka/ikiyi 
B flMct) Mjii/i DMCO. 

PeaKL^HHD BsanMOAeMCTBMy? ocyii^ecTBnflK)T 
npn leMnepaiypax HMMce KOMHaiHoPi ennoTb ao 
TeMneparypbi KMnennfl peaKL^MOHHov^ cMecn, 

npeviMyu^ecrBeHHo b npeAenax Me)KAy +20 °C \a 
reMneparypot^ KMneHktn peaKi^kiOHHoC^ cMecM, b 
reneHMe npi4MepH0 or 1 ao 10 m. 

npsAnoKeHHbie comacHO M3o6pereHMio 
coeAMHeHi^R c|)opMynb} 1 OKa3biBaK)r 
aHraroHncrkiMecKoe Aef^cTBne Ha pei^enropbi 
aHrMoreHsnHa It n noaroMy mx mo>kho npviMeHflTb 
Ann jieMBHuin rMnepTeH3MM. saBuict/iMOM or 
aHriioreH3MHa-ll. 

6o3MO)KHOcrM npuMeHSHMfl 3aKniOMaiorc5i 
npt4 jieMeHMki raKMx 3a6ojieBaHi4M, KaK 
cepAeHHaR HeAocraroHHOcrb. 
KapAMO-nporeKL^n«, MHCfjapKr MMOKapAa, 
runepTpocpMfl cepAUa, aprepnocK/iepos, 
Hect)ponarnfl, noneMHafl HeAocraroHHOCTb, a 
TaK>Ke cepAeMHO-cocyAMCTbie 3a6oneBaHMfl 
Mosra, KaK TpaHancropHbie niueMMHecKne 
npucrynbi n KpoBonannflHue a Moar. 

Peni^H 3T0 npoTeoriMTMMecKnfi cfiepMenr H3 
KTiacca acnapTnJinpore3, KoropbiPi kbk 
cjieACTBne pasnnHHbix cTuwynoB (yMeHbHieHne 
o6"beMa. Aect)Mm/ir HarpMH. crMMynfl4Mfl 
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B-pe4enropoB) OKO/iomoMepyiinpHbiMM 
KnerKaMvi noMBK BbiAennercfi b Kpyr 
KpoBOo6pau^eHV)fl. TaM oh oriAennner 
BbiAenMBLui4P)c$i M3 neHSHvi aHrMOTeH3JiMHoreHa 
AeKcanenrMji aHmojinnreHSMHa-l . riocneAHufi 
6jiaroAapn "npeBpaiAaK)iAMM aHrMoiehSMH 
cpepMeHTaM" (ACE) nepeBOA^Tcn b 
arMOTeH3MH-ll. AHTMoreHSHH II MPpaer 
cymecTBeHHyK) pojib npn peryjiy^i^nn KpoBRHoro 
AaBneHuin. raK KaK oh HenocpeAcraeHHO 
noBbiaiaer KpoB^Hoe ASBJieHMe BcneACTBkte 
anrMOcnasMa. flononHnrejibHO oh crnMynnpyer 
ceKpei^MK) a/ibAOcrepoHa H3 HaAnoMeMHMKa n 
noBbiLuaeT raKWM o6pa30M Mepe3 noAaBJienne 
BbiAeneHMfl Harpnfl BHeKneroMHbiM oe^beM 
>KHAK0crn, hto b cbokd o^epeAb. cnoco6cTByeT 
noBbiLueHmo KposnHoro AaB/ieHUfi. 

nocrpei^enropHbie Ae^^cTBna aro 
CTMMynfli^i/ifl cf)occt)oi/iH03MronoBoro oGwena 
(BbiAerieHne Ca^*^), aKTMBai^kisi nporeMHKi/iHa3bi 
C ki cnoco6crBOBaHkie ropMOHaxibHbiM 
pei4enTopaM. 3aBkiCMMbiM or AMP. 

CpoAcrao coeAi^HenviM ct)opMyiibi I k 
pei^enropy anri/ioreHdMHa li moxho onpeAe/inTb 
nyreM M3MepeHMfl 
BurecHeHMfl ''^^l-aHrMOTeHaMHa-ll 
MJ1M ^H-aHrnoreHSMHa-ll pei^enropoB b aony 
rnoMepyno3Hbix MeM6paH HaAnoMeMHMKOB 
Kpynnoro poraroro cKora. fliifl aroro. 
npenapnpoBaHHbie MeM6paHbi cycneHAnpyjor b 
6ycpepe npn pH 7.4. flJiJi roro, MTo5bi 
npeAOTBpaTi/iTb AerpaAai^nio paAnonnraHAbi bo 
BpeMfl nHKy6ai4Mi/i AoBasnfliOT anpOTMHHH, 
nHrM6nTop uenrMAaabi. flonojiHHTeribHo 
npnMeHflK)T npn6nM3nrenbHO 1400 cpm 
MsoronHoro MHAMKaropa c yAenbHon 
aKTHBHOcrbK) 74 TBq (MMorib) npoAaercn 
c|DMpMoi^ "Amershan Buchler" n raKoe 
KOJiMMecrBO pei^enropHoro nporenHa, KoropbiC^ 
CB5i3NBaeT 50% M30TonHoro nHAMKaropa. 
PeaKL^Mfl HaMMHaercfl b pe3ynbrare Ao6aBneHM« 
50 MKH MeM6paHH0^ cycne3nM k cMecM 100 mkh 
6y(l)epa + anpornHMH; 50 mkh 6yct)epa c 
aHrMoreH3MHOM*ll mjim 6e3 Hero njin 
pei^enropHoro aHraroHMcra n 50 wKn 
ki30TonHoro MHA^KaTopa. Docjie 

iiHKy6aL^MOHHoro nepnoAa b 60 mmh, npn 

reMneparype 25°C CBflsaHHbtC^ n CBo6oAHbifi^ 
paAMOJinraHA orAensior nyrew 
cpnnbrpai^noHHoro aHajin3a c noMoii^bio 

cjDnnbTpoB whatmann (R) GFIC na 
CKarpOH ^ (Skalron) HaKonnrejie KneroK. 

HecneL4n4)n«^ecKne cBfl3biBaHna 
npeAOTBpaiAaiOTCfl nyreM o6pa6oTKM cjDMJibrpoB 
c noMOLL^bJO 0,3% no/iM3TnneHi/iMMHa, pH 10 
(Sigma, N 3143). Ha ocHose naMepehn^ 
paAnoaKTHBHOCTn b raMMa ci4MHTnnn5?i4MOHHOM 
CMeTHViKe onpeAsnyiKDT nHreHCMBHOcrb 
BbirecHBHnq paAnonnranAa pei^enropoM. 
IC 50 Bennm/iHbi, Koropbie o6o3HaMatoT 
K0HU|eHrpai4MK) MHrnGnropa, c reM, MTo6bi 
BbirecHMTb 50% jinraHAa. onpeAejifliOT comacHO 
Chem. et al. Theor Biol. 59. 253 .(1970). 

COeAVIHGHMf^ Ct)0pMynbl (i) OHM HaxoA^rcfl B 
AnanasoHe 1x10"^ IxlO.gM. 

AnbTepHarnBHo mo>kho onpeAennrb 
cpOACTBO coeAnHeHUM cpopMyjibi I k pei^enropy 
aHrncTeH3HHa-ll b pesy/ibTare naMepennji 
BbirecHeHUfl '•^^l-aHmoreHsnHa-ll 
Mjin ^H-aHrMoreH3MHa-ll npenapnpai4Mn 
peqenropoB \az pa3JinMHbix opraHOB (nenenb. 
jierKne. HaAnoMeMHMKM, Mosr, n t.a ). 

Ann aroro npenapnpoaaHHbie MeM6paHbi 
cycneHAnpytoT b MHKy6aMnoHHOM 6yc()epe (20 
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mM Tp^c), coAep>Kaii^eM 135 mM NaCI, 10 mM 
KCI. 10 mM Mg CI2. 5 mM miOKoabi, 0,2% 
a/ibSyMUHa CbisopOTKn Kpynnoro poraroro 
CKora, a raioKe HHrn6nTopbi npoieasbi PMSF 0.3 
mM m 6aL|MTpaL(MHa 0.1 mM) m Bwecre c 

paAMOaKTMBHO MapKMpOBaHHblU 

aHmoTeH3HHOM-ll M paannMHbiMn 

KOHLieHTpai^nqMM McnbiTyewbix coeAHHeHnPi 

HHicy6MpyK)T 90 mmh npM TeMneparype 25°C. 
Docne 3Toro CBflaaHHbiM m CBo6oAHb)M 
paAvio-nkiraHA pasAe/intOT a peayjibiare 

(t)MnbTpai4MM Mepea MUKpoCTeKJlOBOnOKHMCTblCl 

ct)MJibTp (JF 51, Schleicher Schiill) Ha 
HaKonmejie KneroK (SKAT RON). 

l/taMBpeHiieM cBnaaHHo^ c peuenropoM 
paAMoaKTMBHocTM HB ct}MnbTpax nocpeACTBOM 
6eTa kuiki raMMa cneKTpoMerpa onpeAe/inioT 
crensHb BbirecHeHHa paAnojinraHAa peuenToa 

MCHblTyeMblMM COeAt^HeHMflMM. l/lHTeHCMBHOCTb 

BbirecHeHMfi paAnonnraHA^ pei4enTopa 
McnbiTyeMbiMM coeA^HeHMfiMM yKaabisaercsi 
Mspea IC50. T.e. KOHLieHTpaL^nio MHrnGnTopa, 
KOTopafl BbirecHfieT 50% CBflaaHHoro 
paAi^onnraHAa pei^enropy. PacneT 

IC 50-Be/iMMMH ocyinecTBnfleTC« nocpeflCTBOM 

PC-MareMaTHMecKoro oCecneneHUfl (LIGAND. 
G. A.Mcpherson 1985, Elsinier-BtosoFT, 68 
Hills Road. Cambridge CB 2ILA, UK). 
l/)3MepeHHbiii An^ coeAi^HeHi/iM ct^opMynbi (i) 
IC50 Bejii/iMMHbi HaxoAnTCP B Ai^anaaoHe 

IxlO-^AolxlO-''^ M, 

flnfl onpeAe/ieHMfl aHTaroHMCTHHSCKoro 
AeMCTBMfl coeAMHeHUM cfjopMynbi (1) mh bmbo mx 

MHrM6npyK)Li;t^M scficfieKT Ha MHAyunpoBaHHoe 
aHrnoTeH3MH0M-ll noBbiLJjeHMe KpoBJiHoro 

flaBJieHMfl MO>KHO M3Mep«Tb Ha 

AeMnejiMHusMpoBaHHbix Spragne Dawley - 
Kpbicax (Mollegard, Danemark). noBbiiueHne 
KpoBJiHoro AasiieHMfl i/isMepaeTCfl Ha Aovta 
carotis. BHyipuBeHHoe BBeAenne 

ocyu^ecTBH^eTCfl b Beny nennca. Ilocne 
npenapMpOBaHMfl >KMBOTHoro n 20-Mi/iHyTHoro 
Bpewenn Bb!Aep>KKM fl^9\ CTa6MJin3aL^nM 
reMOAHHaMi/jMecKMX napaMerpoB ocyu^ecTBnflioT 
3 cjieAyMDU^ne Apyr aa ApyroM nn-beKi^i^M 10, 30 
\A 100 HT aHrnoTeH3MHa-ll b 0,1 mji BOAHoro 
pacTBopa Mepea HHiepBaribi b 5 mmh. 
CoeAMHeHMfl ct)opMyjibi (I) pacTBopfljOT b 
AkiCTMnjiMpoBaHHoC^ BOAe, bo3MO}kho npM 
Ao6aBneHkiM 10%-ro aranojia m/mjim ocHOBaHut^ 

-(pH<10) MflU KMCJIOT (pH>3), H BBOAfIT B 

Aoaax 1-300 MKr/rq/ kf BHyrpMBeHHo kifin 5-100 
MKr/Kr nHTpaAyoAeHajibHo. 

ripii i^HTpaAyoAeHajibHOM BBeAenuM 
HHi^eKLiiiki aHrviOTeH3MHa-ll ocyii^ecTB/ifltoT nepea 
20, 40 \A 60 MkiH. B TO BpeMfl KaK npn 

BHyTpHBeHHOM BBGAeHkiM - OCyiAeCTBJIReTCS) 

nocjieAOBaTejibHO c HHTepsanoM nepea 10 mmh. 
CoeAi^HeHi/ifl 4)opMynbi (I) fianniOTCfi oco6eHHO 
3c|)c|)eKTi4BHbiM(4 B A^anaaoHS 1-300 MKr/Kr 
BHyrpuBeHHO m/im 5-300 MKr/Kr 
MHTpaflyoAeHaribHo. 

H3o6peTeHne othochtcr TaK>Ke k 
ct)apMai4eBTHHecK0My cocTasy, cociojm^eMy m3 
coeAHHeHUJi ct)opMynbi I m Apyrux 6MonornMecKn 
aKTHBHbix Bei^ecTB, KaK, HanpuMep, MOHeroHHbix 

CpeACTB MJIH HeCTepOMAajlbHblX 

npoTHBOBOcnannTenbHbix 6MonorMHecKM 
axTHBHbix Beu^ecTB. CoeAnneHMR ct)opMynbi (I) 
Mo>KHO npuMenfiTb laKKe n b KanecTBe 

flUarHOCTMKM A/lfl peHMH-aHrM0TeH3HH-CMCTeMbl. 

OapwaL^eBTHMecKne npenaparu coAep)KaT 
34)ct)eKTHBHoe KOJiMHecTBO aKTHBHoro BemecTBa 

Ct>OpMy/lbi (I) \A BOaMOKHbie APyr^e aKTMBHbie 
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BeiAecTBa BMecre c HeopraHMMecKMM v^m 
opraHkiMecKkiM HOCMTe/ieM, McnojibayeMbiM b 
ctiapMai^eBTimecKMX i^eniix. FlpuMeHeHMe MOTKer 
ocyLi^ecTBnflTbCfl Mepea hoc, BHyrpuBeHHO, 
noAKO)KHO \Am nepopanbHO. floaMpoBKa 
aKTMBHoro BBu^ecTBa aaBMCMT or BviAa 
TennoKpoBHoro aeca rena, Boapacra n ot poAa 

BBBAeHMSl. 

(JJapMai^eBTHMecKMe npenaparw AaHHoro 
i43o6peTeHM?i nojiynaKJT nsBecTHbiMn cnocoSaMn 
pacTBOpennfl, cweiueHMfl, rpanynnpoBaHMfl nnn 
Apa}KvipoBaHM5^. 

fljifl opanbHoPi cjDOpMbi npuMeneHUfl 

aKTMBHbie COeAHHenHfl CMeiUMBaWT C oSbNHblMH 

Anfl 3Toro AoSaBKaMU, KaK HocnTenn. 
CTa6MJiMaaTopbi nnn unepTHbie paa6aBMTenn \a 

nOCpeACTBOM oGblMHblX MeroAOB 

nepepa6aTbiBaK}T b np^poAHbie cf^opMbi 
BBeAeHkifl, raKMe KaK Ta6jieTKi4, Apa>Ke. 
paaiieMNbie Kancyjibi. soAHbie cniipTOBbie mjim 
Macn5iHbie cycneHaMui v^m BOAHbie, cnvipioBbie 
M/iki MacnnHbie pacTBopbi. B KaMecTBe HHepTHbix 
HOCMTeneC^ mo)kho npuMeH^ib, nanpuiMep, 
ryMMi^apa6MK, MarneanK), Kap6oHaT MarHkin, 
ct)occ|DaT KajiMJi, naKTcay, r/iKJKoay, 
CTeapuncfjyMapaT MarHki« m/im KpaxManw, 
ooo6eHHo KyKypyaHbib^ KpaxMan. flpii aroM 
MO)KHO ocyu^ecTBJifiTb npi^fOTOBJieHkie b BMAe 
cyxoro njin BJia^KHoro rpaHyjiwra. B KaMecTBe 
MacjiflHbix Hoci^renef^ kiJiM pacTBopkirejieCH 
MO>KHO paccMarpMBaTb, nanpi^Mep, 
pacTMTeiibHbte mjih }KMBOTHbie Macjia, raKMe KaK 
noACOiiHeMHoe Macjio njiki pbi6iiM m^p. 

flnn noAKO)KHoro m BHyrpuBeHHoro 
npuMeneHMfl aKTi/iBHbie coeAMHeHUJi mjim hx 
cjDMai/ionornMecKH coBwecTHMbie conn, 
>KejiaTenbHo. BMecie c oSbNHbiMM aroro 
BeiAecTBaMM. raKHMH KaK arenibi pacTBOpeHna, 
SMynbraropbi, unn Apyrne BcnoMoraiexibHbie 
BeiAecTBa, nepeBOA^i b pacTBOpbi, cycneH3iiM 
MJiM 3MyjibcnM. B KanecTBe pacTBOpmeneCi 
npuHMwafOT BO BHMMaHi/ie, nanpMMep, BOAy, 
c|)M3HonorMHecKkiM paciBop noBapennoM conn 
nnn cni/iprbi, Hanpnwep, sranon, nponaHAMon 
nnn rnnuepnH; napjiAy c 3tmm lame pacTBOpbi 
caxapa, raKi/ie KaK mwDKOsa nnn paciBopbi 
MaHHnra, nnn la^e CMSCb na paannnHbix 
HasBaHHbtx pacTBopmeneM. 

CornacHO BbiiueyKaaaHHOMy cnoco^y Obinn 
onpeAeJieHbi, Hanpuiwep, atih coeAHHenuR 
npuwepoB 1, 2, 3, 15, 19. 27, 31 m 51, 
cneAyK)iAkie IC50 BBJium^Hbi: 

n p M M e p IC5o/nM/ 

1 78 

2 65 

3 149 
150,8 
19 0.74 
27 1.1 
31 0.48 
51 1.8 

PepeMeHb coKpaiAGHUM: 

DCI Aecop6t4MOHHO-xkiMMHecKaq noHnsaL^nfl 

flM0 N.N-AHMeTMncjDOpMaMnA 
EE aTunat^ejaT 

FAB Fast Atom 

Bombardment-6oM6apAMpoBKa 6biCTpbiMM 
aroMaMM 

h Mac (Hacbt) 

Hep n-reniaH 

Min MMHyra (MMHyrbi) 

NBS N-6p0McyKqMHMMMA 

RT KOMHaTHan reMneparypa 

npMMep 1 

2-H-5yTKn-1-/2-Kap6oKCM-3-xnop-6eH3o/b/TMO 
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MeTHJi/-1H-6eH3MMMAa3on-7-Kap6oHOBafl 
KMcnora 

a) AMUfl 2-Kap6oKCM-6-HHTpo-6eH30MHoCi 

KMCnOTbl 

30 r (0,155 MOJib) BHrnApufla 
3-HMTpoc|)TajioBoP) KMcnoTu BHOcflT nopL^nnMki B 
180 Mji KOHi^eHTpupoBaHHoro pacTBopa 
aMMMaica v^ nojiyneHMbiM pacraop HarpeBaK)T npki 
nepeMeiUMBaHkiM a reneHMe 45 mmh. npki 
TeMneparype 100°C. BbinapnaaiOT Ha 
poTai^MOHHOM McnapMTene, ABa)KAbt neperoHnioT 
BMecre c TonyonoM, a ocTaroK BwcyLunBaioT b 
my6oKOM BaKyywe. nepeweiunBaioT ero c 
sTM/iaL^eraTOM, ocafiOK 6e>KeBoro i^sera 
OTcacbiBdfOT M BbicyujMBaior b BaKyyMe HaA 
P 2O5. riojiyHaioT 31 ,8 r ueneeoro coeAMHeHMW. 

TeMnepaxypa nnaeneHMn: 180°C 
Rf/Si02. CH2CI2/CH3OH 1:1/0,3 
MS/DCI/211 /M + J/ 

b) 2-AMMHO-3-HMTpo-6eH30MHan Kuc/ioia 

31 r /0,147 MO/ib/ coepfAHeHvi^ m npuMepa 
la pacTBopnioT B 50 4 H HarpoBoro u^ejioica ki 
100 MJI BOAbi, AoSaanfliOT 150 mji pacTBopa 
mnoxiiopi/iAa HaTp\AS\ /M36biTOK no OTHotueHMio k 
K! KpaxMajibHoC^ 6yMare/ m nonyMeHHbiCi pacTBop 
HarpeBaiOT b leMeHne 60 muh npn TeMneparype 

100°C. riocne OKOHHaHUJi peaKm/tn oxna>KAaK)T, 
pa36aBJi«ioT c noMOu^bio 250 mji HacbiineHHoro 
pacTBOpa Na2C03- m 400 mji HacbiLi;eHHoro 
pacTBOpa KH2PO4-. ycraHaannBajoT 

pH-SHaHeHne pacTBopa 3 c nowoinbio 4h HCI 
/KOHL^eHTpkipoBaHHOi^ HCi n npoAyKT 
SKCTparnpyioT TpM)KAbi no 500 mji 
sTvinaLieTaTOM. Ilocne BbicyiutiBaHi/ifl HaA 
MgSO 4, KOHL^eHTpMpoBaHkifl \a nepeMeiuMBaHMn 

c AnnaonpoRMJioBbiM 3cf)npoM nojiynaiOT 18 r 
ueneBoro coeAHHeHMn. 

Tewneparypa nnaBjieHHfl:188 194°C 
Rf/Si02. CH2CI2/CH3OH 1:1/0.7 
MS/DCI/ 183 /M+H/ 

C). MeiMJlOBblM 3Ct)Mp 

2-aMMHO-3-HMTpO-1 -6eH30MHOM KMCJlOTbJ 

18 r /99 MMOJib/ CoBAMHeHun m3 npMMepa 1b/ 
B 200 MJI MBTaHOJia BMecre c 20 mji 
rviOHki/ixjiopMAa nepeMeLUMBaK)r b reMeHMe 48 m 
npM TeMneparype KMneHvi^ c o6paTHbiM 
XOJIOAMJIbHMKOM. PeaKUMOHHbivi pacTBop 
BbinapMBaioT b porai^ktoHHOM Mcnapurejie, 
ocraroK o6pa6aTbiBator 400 mji Hacbiu^eHHoro 
pacTBopa Na2C03. rpn^^i SKcrparnpyior 

3TMJiai4eTaTOM. coeAi/iHeHHbie opraHkmecKvie 
cj^aabi npoMbiBaK)T paaOaaneHHbiM pacrBopOM 
Na2C04 ki HacbiLAeHHbiM pacTBopoM NaCI. 

BbtcyujUBaior HaA Na2S04 m KOHqeHrpupyiOT. 

XpOMarorpacf)i/iHecKMM ananm hba Si02 c 

noMoiAbK) EE/Hep 9:1 m 7:33 a^ei 11.5 r 
i^eneBoro coeAMHeHnn. TeMneparypa 

nnasjieHMn: 86-88°C 

Rf/Si02. EE/Hep 1:1/0,5 
Ms/DCI/197 /M + H/ 

d MeikinoBbiC^ 3Ct)Mp 

2-/M-/H-neHTaHOMii/aMMHo/-3-HiiTpo GensoMHOM 

KMCnOTbl 

7 r /35,5 MMOJib/ coeflUHeHUP us npuMSpa 1 
c/ B 50 MJI xjiopaHrnApufla BajiepnaHoeoPi 
Kucjiorbi B reneHne 1 h npn 110*^0. 
KoH!4eHrpMpyK)T Aocyxa. ocraroK b 3ct>Mpe 
o6pa5aTbiBaK)r b re^eHne 30 muh 
aKruBMpoBaHHbiM yrneM, cfiMJibrpyKDr, 
K0Hi4eHrpMpyK)T m noABepraJor 

xpOMarorpacpuHecKOM OMncTKe Ha 

SiO 2 nocpeACTBOM EE/Hep 2:8. nojiynaior 5.8 r 
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L^ejiBBoro coeA^HeHi^fl. 

TeMneparypa njiaBJieHUfl: 66-69 °C 
Rf/Si02. EE/Hep 1:1 0,4 
Ms/DCI/ 281 /M + H/ 
*e) 

6-5poM-MeTMn-3-xjiop-2-MeTOKCMKap6oHMji-6eH3 

O/b/- TMO(})eH 

2.5 r /10,4 MMOJib/ 

X-xjiop-2-MeTOKCHKap6oHMJi-6-MerMji6eH3o/b/TM 
0(})eHa/ nojiyneHHoro cx)macHo J, Org.Chem. 41, 
3399 /1976/ Kunnrwr c o6parHbix 

XOJlOAMflbHUKOM B 150 MJI XJ10p6eH30Jia c 1,87 

NBS n 420 Mr An6eH30MJinepoKCHAa b reMeHne 
5 M. rtocne orroHKn xjiop6eH30Jia s 
porai4MOHHOM ncnapurene nojiyMBHHbiM ocraroK 
o6pa6arb!BaK)r EE, EE-pacrBop npoMbieaior 
HacbiineHHbiM pacrsopoM NaPCOs., 10%-HbiM 

paCTBOpOM Na2S03 M HaCblU^eHHblM paCTBOpOM 

BbicyujMBaior hba Na2S04 m KOHi^eHrpupyior. 
XpOMarorpac}}Mfl hs SiO 2 c noMoiAbio EE/Hep 
1:2 AaeT 2,28 r L^eneBoro coeAHHeHUPi. 

TeMneparypa nnaBJieHMfl: 143 145 °C 

Rf /Si02/. EE/Hep 1:20/ 0.3 - 

MS/DCI/ 319. 321 /M+H/. 

f) MernnoBbiC^ 3C})Mp 
2-/N -/H-neHTaHonn/-//3-xjiop-2- 
MeTOKCMKap6oHM/i6eH3o/b/-TMO(t3eH-6-nn/MeTMn/ 
/aMMHo-3-HMTpo6eH30MHOM KMcnorbi/ 

800 Mr /2,86 MMOJib/ coeAviHeni^^i ki3 
npMMepa 1d/pacTBop$iioT s 5 mji a6c. AM<t>, 
CMeuiMBaiOT c K2CO3 B KOJiUHecTBe 395 Mr h 

CMecb nepeMeujkiBaioT b reMenwie 10 mmh npn 
KOMHSTHoR TeMneparype. (IpuKanbiBaior 
pacTBOp 913 Mr coeAHHennji m3 npuMepa 1e b 
20 MJI a6c. flMO, v\ peaKi^i/ioHHbiCi pacraop 
nepeMBLiJUBaiOT b reneHne ho<^m npn KOMHarnoM 
TeMneparype. flMO yAanjiJor sareM b BaKyyMe, 
ocraroK o6pa6arbiBaK)r EE, EE-4)a3y 
npOMbiBafor boaom. pa36aBJieHHbiM, 
HacbiLAeHHbiM pacTBOpOM NaHCOs n 

HacbiiJueHHbiM pacTBopoM NaCl BbicyninBaJor 
HaA Na2S04 m KOHL^eHrpupyjor. XpoMarorpa^nfl 
Ha Si02 c noMOiAbK) EE/Hep 1:2 p^ei 860 Mr 
TurynbHoro coeAMHeHMj?. 

Rf/Si02, EE/Hep 1:2 0.3 

MS /FAB/ 519 /M + H/. 

g) /MernnoBbtPi scfiMp 
2-H-6yrMii-1-//3-xjiop-2-MeroKCMKap6oHMJi6eH30/ 
b 

/rMOc|)eH-6-Mji/MerMJi/-1H-6eH3MMMAa30Ji-7-Kap6 

OHOBOil KMCJlOTbl 

450 Mr /0.85 MMOJib/ coeAnneHUfl m3 
npuMepa 1f/ ruApupyKDr b 50 mji oraHOJia b 
reMBHue 1 m b npMcyrcTBMH HHKenn Penen. 
KaraJiMsarop orctDnnbrposbiBaKDr. ^njibrpar 
KOHi^eHTpupyKDT AOcyxa, nonyMeHHbiti ocraroK b 
10 Mfi EE/M3onponaHOJi /1:1/ m 10 mji 
Hacbiu\eHHoro HCI EE-pacTBOpa nepeMeujviBaK)T 
b reMeHvie 30 mmh npn TeMneparype 50**C. 
Docjie KOHMeHTpkipoBaHMfl h KpviCTajiJiMsaukiM m3 
Meranojia nojiyHator 190 Mr i^eneBoro 
coeAMHeHVifl. 

TeMneparypa njiaBnenun: 167-170 °C 
(paano^KeHMe) 

Rf /Si02, CH2CI2/ CH3OH /NH4OH 49/ 1 
/0.1/ 0.3 

MS/DCl/471 /M + H/ 

h) 2-H-ByrMn-1 -//2-Kap6oKCn-3-XJiop-6eH3o/ 
b /rM0(t)eH-6-nji/ 

Merun/- 1 H-6eH3MMMAa3Qji-7-Kap6oHOBan 
KMCJiora 

185 Mr /0.39 MMOJib/ coeAHHeHna H3 
npMMepa 1g/ pacrBopnioT b 10 mji dranojia. 
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AOSaBHfllOT 1 M/l H2O M 1 MJl KOHl^. NaOH, M 

nonyMeHHbiii pacTBop nepeMeiunBaioT a re^^eHMe 
3m npn KOMHBTHoC^ leMneparype. Ojauon 
yAaJiflK)T B BBKyyMe, ycTaHaeriMBaiOT pH 
BOAHoro pacTBopa hs 3 nocpeAciBOM neA^HOi^ 
yKcycHOM KucnoTbi, m BbinaBiuni^ ocaAOK 
OTcacbisaiOT. Rocne cyium b BbicoKOM BaKyywe 
nonyMaiOT 100 Mr qeneBoro coeAHHeHUfi b bha© 
Genbix . KpucTannoB. TeMneparypa 
n/iaBJieHMfl: > 260°C. 

Rf /Si02. EE/CH3OH 2/1 0,18 

Ms /FAB/ 443 /M + H/ 

npMMep 2 

2-H-ByTMn-1-//3-Kap6oKCM-2-4)eHMJi-MMMfla30 
n/1 ,2-a/nMpMflMH-7-Mn/-MeTiin/-1 H-6eH3MMMAa30 
n-7-Kap6oHOBafl Kkicnora 

3TklJ10Bbljf 3C|}iip 

a) 2-5eH30Mn-2-6poM-yKcycHoi^ KucjioTbi 

25 Mil (0.144 Monb). 9nuioBoro dct)kipa 
6eH30MnyKcycHoi^ KUcnoTb! pacTBopnjoT b 50 wn 

CCI4, npM TeMnepaiype 5°C npuKanbiBawDT 8,5 
Mil 6pOMa, i/i pacTBop KOpuMHeBoro i^Beia 
nepeMemnBaioT b leHeHne 1 m npn 5°C, b 
TeMeHkie 3 m npvi KOMHaiHOM reMneparype m b 

TSMeHne 2 m npn Tewneparype 60 °C. 
Ocyu^ecTBfiflKiT KOHi^eHTpkipoBaHkie Aocyxa, 
ocTaroK o6pa6aTb!BaiOT EE, EE-pacTBOp 

npOMblBaiOT 10%-HblM pacTBopoM 

Na 2SO3 Hacbiu^eHHbiM pacTBOpOM NaCI 

BwcyujuBajoT hba MgS04, KOHt^eHTpupyioT m 
BbicyujuBaioT B BbicoKOM BaKyyMG. nonynaioT 38 
r TUTyjibHoro coeAHHeHUfl b bhab iwacna 
KpacHoro ueera. 

Rf/Si02. EE/Hep 1/6/ 0.28. 

MS/DCl/ 271.273 /M + HI. 

b) 9TMJ10Bblfl Q(pV\p 

7-MeTkiri-2-4)eHiiJi-MMMAa30 /1 ,2-a/ 
nMpMAHH-3-Kap6oHOBOM KUcnoTW 

38 r /0,14 Morib/ coeAMHeHun m3 npMMepa 
2a/ i/i 15,2 r 2-aMMHO-4-MeTMfi-ni4pbiAMHa 
nepeMeiutiBaK)T b sraHone b TeneHne 8 m npn 
Tewneparype KwneHUfl c oSpaiHbiM 
xonoAMJibHUKOM. KoHi^eHTpupytoT AOcyxa. 
ocraroK pa36aBJinioT Hacbiu^eHHbiM pacTBopoM 
Na2C03. MHoroKpaiHO aKCipari/ipyioT c 

noMoii^bio EE, oG'beAHHeHHbie opraHUHecKne 
cpaabi npOMbiBajoT HacbimeHHbiM pacTBOpoM 
NaCI, BbicymnBaK)! HaA Na2S04 n 
KOHL\eHTpnpyMDT. XpoMaTorpact)Mfl Ha SiO 2 c 

EE/Hep 2:1 Aaej 12,2 r L^eneBoro coeflUHeHUfl. 
Rf /Si02. EE/Hep 2:1/ 0.3 
MS /DCl) 281 /M + H/ 

C) 9TMJ10Bblf^ 3Ct)Mp 

7-6poMOMeTbiji-2-(t>eHiin-kiMMAa3o/1.2-a/ 

nMpMAMH-3-Kap60HOBOH KMCnOTbl 

3 r /10,7 MMOJib/ coeAMHeHkin na npi4Mepa 2b 
CpOMUipyioT c noMoiAbio 1.27 r NBS h 150 Mr 
6eH3omi-nepoKCMA9 b cooTBercTBUM co 
cnoco6oM, yKaaaHHbiM b npMMepe 1e. nony^aioT 
1 ,2 r i4ejieBoro coefxmeHm. 

Rf/SIOj, EE/Hep 1/2 0.2 

Ms /DCl/ 359. 361 /M + H/. 

d) MeiMJlOBblM 3C|)Mp 

2-/N-/n-neHTaHOMji/-//3-3TOKCMKap6oHMn-2-c{)eHM 
n-MMMAa30/1 ,2-a/-nnpnAHH-7-nn 

/MeTMn/aMMHO-3-HMTpO-6eH30MHOM KklCnOTbl 

300 Mr /2.85 MMOJib /coeAnneHnyi na 
npMMepa 1d/, 1.03 r coeAHHeHUfi m npuwepa 
2c) n 400 Mr K2CO3 noABepraioT 

BsanMOAeMCTBHio cxtrnacHO cnoco5y, 
yKBsaHHOMy b npkiMepe If)- nonynaioT 520 Mr 
i^ejieBoro coe^yiHenm. 

Rf/Si02: EE /Hep 1:1/0.2 
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MS/FAB/ 659 /M + HI 

e) MeTMJIOBblM 3Ct)Vip 

2-H-6yTMn-1-//3-3TOKCMKap6oHMn-2-ct)eHnn-MMMA 
oa3o/1 ,2-a/nMpiiAMH- 

7-Mji/-MeTMn/-1H-6eH3MMMAa3on-7-Kap6oHOBOM 

KMCnOTbl 

400 Mr /0,71 MMonb/ CoeAHHeHun m3 
npkiMepa 2d noABepraiOT esanMOAePicTBMto no 
cnoco6y. yKa3aHHOMy b npuwepe 1g/. doc/ie 
ocajKASHMfi M3 MeraHona nocpeACTsoM 
AnsTunoBoro 3ct)Mpa nojiynaioT 250 wr i^eneBoro 
coeA^^HeHnj^. 

TeMneparypa ruiaBJieHUfl: 217 220 °C 
(pa3Jio>KeHMe) 

Rf/Si02. EE-Hep 9/1/0.5 
MS /DCl/ 51 1 /M + HI 
h) 

2-H-5yTMn-1 -//3-Kap6oKCM-2-c|)eHmi-MMMAa3o/ 1 ,2 

-a/nMpMAi^H-7-nn/MeTnn/ 

1 H-6eH3MMi4Aa30Ji-7-Kap6oHOBafl KucnoTa 

230 Mr /0,45 MMonb/ CoeAMHeHMP m3 
npiiMepa 1e/ OMbtJiftK>T cor/iacHO cnoco6y, 
yKaaaHHOMy b npi/iMspe 1h. FlojiyMaioT 117 r 
L^ejiBBoro coeAi^HeHMfl B bmab KpuicTannoB 
6ejioro i^Beia. 

TeMnepaiypa nnasneHMfl: 202-204 *^C. 

Rf/Si02, EE/CH3OH 2/1 0,1 

MS /FAB/ 469 /M + HI. 

npHMep 3 

2-H-6yTMJi-1-//3-Kap6oKCn-2-c|DeHnn-MMHAa30 
n/1 .2-a/nMpMMHAMH-7-nn/MeTMJi/-1 H-6eH3MMMAa3 
oji-7-Kap6oHOBafl Kucnoia 

a) dTkUIOBblCl 3C()Mp 

7-MeTiin-2-ct}eHMn-i^Mi4Aa3o(1.2-a)-nMpMMiiAiiH-3 

-Kap60H0B0(^ KMCnOTbl 

UeneBoe coeAHHeHne nonyHaioT b 

CX)OTBeTCTBMI^ CO CROOOOOM, OflkiCaHHblM B 

npMMepe 2b. m3 coeAi^HeHi/i^i Koropoe yicasaHO b 
npMMepe 2a. n 2-aMiiHO-4-MeTi4nnvipkiMMAMHa. 

Rf/Si02. EE/ Hep 2:1 0.2 

/DCl/ 282 /M + HI. 

B) /3TkinOBblf^ 3Ct)lip 

7-6poMOMeTiin-2-4}eHMn-MMiiAa3o/1,2-a/nMpMMM 

AMH-3-Kap60HOBOM KMCJlOTbl. 

nonyHGHi^e sroro coeAHHeHUR 
ocymecTBDfleTCJi no cnoco6y. yKaaaHHOMy b 
npuMBpe 2 c/; npn stom i/ia 2 r /7.11 MMorib/ 
coeAUHGHHf? M3 npuwepa 3a nojiy^aiOT 510 Mr 
Ue/ieeoro coeAHHeHMfl. 

Rf/Si02. EE/Hep 1:2/ 0,2 

MS /FAB/ 360. 362 /M + HI. 

c) MeiMJiOBbiM scpkip 

2-/N-/H-neHTaHOMji/-//3-3TOKCMKap6oHMn-2-c})eHM 
n-MMMAa30 

/1,2-a)-nMpMMMAMH-7-Mn/MeTMn/aMMHO-3-HMTpo6 

eH30flH0H KMCnOTbl 

nonyneHne sroro coeAMHeHMJi 
ocyL^ecTBn$ieTCfl cornacHO cnoco6y npviMepa 
1f/. \Az 435 Mr /1 ,55 Morib/ cooAHHeHUfl m3 
npHMepa Id/ m 558 r coeAMHeHkin 143 npviMepa 3b 
nonyHatoT 550 Mr i^eneBoro coeAHHeHUfl. 

Rf/Si02. EE/Hep 2:1/0.2 

Ms /DCl/ 560 /M + HI. 

b) MeTMflOBblM 3Ct)Hp 

/2-H-6yTMn-1-//3-3T0KcviKap60Hnn-2-4)eHMjiMMMA 

330/1 ,2-a/nnpMMMAHH-7-MJl/-MeTMn/-1 H-6eH3MMM 

Aa3O/i-7-Kap6oH0B0M KucnoTbi. 

3to coeAHHSHne nonyMaKDT cornacHO 
yKaaaHHOwy b npuMepe 1g) cnoco6y; npn 3TOm 
MS 380 Mr (0.68 MMonb) coeflMHeHnq na npuMepa 
3c nonyMaHDT 102 Mr i^eneBoro coeAHHeHUfl b 
BHAe KpMCTannnHecKoro ocraiKa 

CBeTjio-6e)KeBoro i^BSTa. 

TeMneparypa nnaB/ieHun: 185-187 ^C 
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Rf/Si02. EE/Hep 1:1/ 0.2 
MS /FAB/ 512 /M + H/ 
e) 

2-H-5yTnn-1-/3-Kap6oKCM-2-c})eHnn-MMMAa30/1,2- 
a/nvipiiMMAMH-7-iiJi/MeTiiJ]/-1H-6eH3MMviAa3on-7- 
Kap6oHOBafl Kucnora 

rionyMeHne aroro coepjAHe»m 
npOM3BOflMTCfl comacHO cnoco6y. yKaaaHHOMy b 
npuwepe Ih). Ha 45 Mr (0.99 wiMOJib) 
coeflMHeHnyi m3 npuwepa 3cl) nonynaiOT 31 Mr 
L^e/ieBoro coeAHHeHnn. 

TeMneparypa nnaBJieHun; > 260*^C 
Rf/SI02, EE/CHsOH/O.I 
MS/FAB/470 /M + H/ 
npMMep 4 

2-H-5yTmi-3-/2-Kap6oKCM-3-xnop-6eH3o/b/TMO 
ct)eH-6-MJi/MeTMn/-3H- MMMAa30/4,5-b/nMpMAMH 
a) 2-H-5yTMn-3H-MMiiAa3o/4.5-b/nMpMAMH 
10 r /91.6 MMonb/ 2.3-AkiaMMHoniipkiAMHa vi 
27,4 r Ba/iepnaHOBOM KMcnoTbi nepeMeiukiBaiOT b 

TeMeHne 18 m npn reMneparype 170**C. riocne 
OKOHMaHMfl peaKMuiki paaOaanniOT c noMoiAbio 

100 MJl CH2CI2, npOMblBaiOT HaCblli^eHHblM 

pacTBopoM NaHCOa, boaom m Hacbiu;eHHbiM 

NaCI pacTBOpoM. BbicytunBaiOT HaA Na2S04 m 

KOHL^eHTpupyK)!. XpOMaTorpac})M« Ha SiO 2 c 

noMoiubK) EE/Hep 20:1 fxaer 9.7 r i^e/ieBoro 
coepjAHenm. 

TeMneparypa nnaBJieHMfl: 103^*0 
Rf/Si02. EE/CH3OH 20:1/ 0.3 
MS/Da/176/M + H/. 
b) 

2-H-ByTmi-3-//3-xnop-2-MeTOKCMKap6oHMn-6eH3o 
lb/ 

TMOct)eH-6-vin/MeTMn/-3H-MMMAa3o/4,5-b/nMpMAMH 
300 Mr 0,94 /MMO/ib/ CoeAHHeHUJi H3 
npMMepa 1e/ n 175 Mr coeAUHBHuy? H3 npuMepa 
4a/ nepeMeiuMBaiOT c 552 Mr K2CO3 b 10 mji 
QMO B leneHne 8 h npn KOMHaiHoC^ 
reMneparype. KoHi^eHrpupyior Aocyxa ocraroK, 
o6pa6arbiBaior EE, EE-pacTBop npoMbiBaior 
BOAo£^, pasOaBJieHHbiM pacrsopoM KHSO4, 
HacbiiAeHHbiM pacTBopoM NaHCOs m 

HacbiineHHbiM pacTBopoM NaCI. BbicyninBaioT 
HaA Na2S04 n KOHL^enrpMpyior. XpoMarorpac|)n« 
Ha Si02 nocpeACTBOM EE/Hep 1:1 Aaei 130 Mr 

i4eneBoro coeAUHGHun b bma© nopOLUKa 
c/ia6o-)KejiToro L^Bera. 

TeMneparypa n/iaBJieHun: 127 129°C. 
Rf/Si02. EE/Hep 1:1/0,2 
MS/DCI/414/M + H/ 
c) 

2-H-5yTmi-3-//2-Kap6oKCM-3-xjiop-6eH3o/b/TMO<t)e 
H-6-Mn/MeTMn/-3H-MMMAa30/ 4,5-b/nMpMAMH 

117 MP /0,28 MMO/Ib/ CoeAMHeHMfl H3 

npuMepa 4b/ bboaat bo BaanMOAeMctBue no 
cnoco6y, yKasannoMy b npuMepe Ih. rionyMaioT 
1 07 Mr L^eneBoro coepjAHenm b bmas nopoujKa 
6ejioro neera. 

TeMneparypa nnasneHnq: > 260°C 
Rf/Si02, EE/CH3OH2:1/0.3 

MS /FAB/ 400 /M + H/ 
RpuMep 5 

2-H-ByrMn-3-//3-Kap6oKCM-2-4)eHMn-MMMAa3o/ 
1 ,2-a/nMpnAHH-7 

iin/-MeTnn-3H-MMHAa30/4,5-b/nvipMAMH 
a) 

2-n-ByTMn-3-//3-3TOKCMKap6oHMn-2-ct)eHkm-MMMA 
a3o/1,2/-a/ 

nMpMAiiH-7-nn/Mernn/-3H-MMMAa3o/4.5-b/nMpMAM 

H 

LJeneeoe coeAMneHne nojiynaioT cor/iacHo 
cnoco6y. yKasaHHOMy a npviMepe 4b, /us 
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coeAMHeHMM npMMepoB 2C m 4a/. 
MS /DCI/ 454 /M + H/ 
b/ 

2-H-ByTMJi-3-//3-Kap6oKCM-2-cl)eHMn-MMMAa3o/1.2 
-a/nMpMAMH-7-Mn/ 
Mer Mn/-3H -mm HAa3o/4 , 5-b/nM pi4AM h 

L4ejieBoe coeAiiHeHMe no/iyHaK)T cor/iacHO 
cnoco6y. yKaaaHHOMy b np^Mepe 1h. /bis 
coeAviHeHtin npMMepa 5a/. 
MS /FAB/ 426 /M + H/ 
npMMep 6 

2-H-ByTHJi-3-//3-Kap6oKCM-2-ct)eHmi-HMMAa30/ 
1,2-a/nMpnMHAHn-7-Mn/-MeTMn/-3H-MMMAa30/4,5- 
b/nnpnAHH 

a) 

2-H-ByTnn-3-//3-3TOKCMKap6oHMn-2-4)eHMn-MMHA 
a30/1,2-nMvipMMAMH-7-iin/Mernn-3H-MMMAa3o/4,5 
-b/nnpi/iAHH 

3ro coeAHHenne nonyMaior H3 coeAHHeHnti 
npMMepoB 3b /M 4a/ no cnocx)6y npMMepa 4b/. 
MS /DC!/ 455 /M + H/ 

b) 

2-H-ByTMn-3-//3-Kap6oKCM-2-(t)eHMn-MMMAa30/1,2 
-a/nMpMMMAi^H-7- 

nn/-MerMn/-3H-MMMAa30/4,5-nMpMAMH 

UejieBoe cx)eAMHeHMe nojiynaioT m 
ooQmwBWAfi npuMepa 6a oorjiacHo peaKi^viki 
B3aMMOAeHcrBMfl, onvicaHHOM b npuMepe 1h. 
MS /FAB/ 427 /M + H/ 
npMMep 7. 

2-H-ByTMn-3-/2-/4-MeTMn0eHMn/-3-/1H-TeTpa 
3on-5-MJi/-MMMAa3o/4 , 5-b/ 
nMpMAMHMn/-3H-MMMAa3o/4,5-b/nMpMAMH 
a) 

2- 4-MeTMJi-4)eHnn/-MMMAa30/4.5-a/nnpMAtiH 

8.6 r (91,4 MMOJib) 2-AMMHonnpMAHHa m 7,7 
r (45,7 MOJib) xjiopMeTMn-n-ronn/iKeroHa 
/no/iyMeHHoro cornacHo Chem.lett. 1990, 
1125-1128/ nepeMeujMBaior b reMeHne 45 muh 

35 npn reMneparype 130*^C. flocne aroro 
peaKL^MOHHbiM pacrBop paaeaBJinioT c noMOinbio 
CH2CI2. npOMbiBaior boaom h HacbiLAennbiM 
pacrBopoM NaCI, BbicyiuMBaKDT HaA MgS04 ki 
KOHueHTpupyioT. XpoMaTorpa(}>Mfl na 
SiO 2 nocpeACTBOM EE/Hep 4:1 1:1 AasT 6,8 r 
ueneBoro coeAMHeHkin. 

TeMneparypa nnaBneHun: 142 144 °C 
Rf/Si02/, EE/Hep 1:1/0.2 
MS (DCI) 209 /M + H/ 
b/ 

3- 0opMnn-2-/4-Mermi-4)eHiin/MMMAa3O/4,5-a/nM 
pi^A^H. 

21 Mn /0.27 MOJib/ flM0 b 60 md 
CH 2CI2 npM O'^C CMBLUHBajOT c 3,6 mji POCI3, 
peaKL^MOHHbii^ pacTBOp noMeiUMBdioT b reMent/ie 
30 MMHyr npn KOMHarnoiS reMneparype, n npn 
0 °C npuKanbiBaiOT pacraop 6.8 r /32.7 MMonb/ 
coeAMHeHi/in i/ia npktuepa 7a/ coeA^HeHi^^i m3 
npMMepa 7a/. Mepes 2 m nepeMeujuBaHnfl npn 

60 °C ocyiAecrBnf?iOT KOHi^eHrpupoBaHMe, 
ocraroK CMeiUMBaKDT c pacTBopoM 20 r NaOH b 
200 Mn H2O, nepeMeuLiMBaior b re^eHne 1 m npn 
reMneparype KMnenkin c oOparnbiM 
XOnOAM/lbHMKOM M OTcacbiBaiOT ocaAOK. 
BbinaBUJMM nocne oxjia^KAeHun na neA^HOM 
Cane. nepeKpMcrannM3aL^Mf] m3 araHoxia A^eT 
5,5 r i^eneBoro coeAMHeHM^i. 

TeMneparypa nnaBnenwR: 168-171 °C 
Rf/Si02. EE/Hep 8:2/ 0,4 

MS /DCI/ 237/ M + H/ 
c) 

3-OKCMMMHO-2-/4-MerMn-4)eHnn/-MMMAa30/4,5-a/ 
ni/ipMAMH 
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2 r /8,47 MMOJib/ CoepfAHeHm npi^Mepa 7b/ b 
30 Mn MeraHOJia CMeujuBaiOT c pacreopoM 883 
Mr ruiApoKCMJiSMMH rMApoxjiopnAa ^ 1,04 u 
aueiara HaipMs b 65 wn boaw. PeaKi^noHHbiii 
pacTBop nepeMeiiJi/iBafOT b Te'-ieHne 5 h npn 
KOMHaTHOM TeMnepBType m 1 m npn lewnepaType 
Kt/ineHUfl c o6paTHbiM xonoAHJibHUKOM. MeiaHon 
VAanwiOT B porauMOHHOM ncnapurene, aaieM 
pa36aBnflK)T boaom, m BbinaeiuMM nocne 
oxna)KAeHMR ocaAOK oTcacbi Bator, flocne 
BbicyiunBaHMj^ HaA P2O5 b BbicoKOM BaKyyMe 
nonyHaiOT 2.04 r i^e/ieBoro coeAWHeHnn. 
TeMneparypa n/iaBJieHMn: 202-206 °C 

Rf/Si02, EE/Hep 1:1/ 0,3 

MS /DCI/ 252 M + Hf 

d/ 

/3-l4MaHO-2-/4-MeTiin-<}>eHMn/MMMAa30/4,5-a/nMp 

MAMH 

2.1 r /9.0 MMonb/ CoeAHHeHUfl H3 npuMepa 
7c/ npn oxna>KAeHMM nbAOM bhocat nopi^nflw m 
npn nepeMeiiJUBaHMM b 45 win TuoHnnxnopnAa. m 
peaKi4noHHbiCi pacTBOp nepeMemnBafOT b 
Te"^eHne 45 mmh npi/i KOMHaiHof^ reMneparype. 
TuoHUJixjiopMA AsajKAbi orroHfljoT m3 Tonyona. 
ocraTOK o6pa6aTbiBaioT EE. EE paciBOp 

npOMblBaKDT HaCbllHeHHbJM paCTBOpOM 

Na 2CO3 M Hacbiii^eHHbiM pacTBOpOM NaCI, 
BWcyuJUBaiOT HaA MgS04 n KOHL^eHipupyioT. 
nepeKpMCTanjikt3aij\kiR m A^^^sonponiinoBoro 
34)Mpa /EE AaeT 1.9 r L^e/ieeoro coeA^HeHMn. 

TeMneparypa n/iaB/ieHUfl: 133 144 *^C. 

Rf/SI02. EE/Hep 1 1/0.2 

MS /DCi/ 234 /M + H/ 

e) 

2-/4-BpOMMeTHJi-4>eHM/i/-3-L4MaHO-MMHAa3o/4,5-a 
/nupnAHH 

riony^eHne SToro coeAHHeHUfi 
ocyL4ecTBnfleTCH no cnoco6y, yKa3aHH0My b 
npuMepe 1e. M3 1,7 r coeAHHeHUfl na npuMepa 
7d nojiynajoT 1,73 r i^eneBoro coeAHHeHUfl. 

TeMneparypa nnaBneHUP: 182 186°C. 

Rf/Si02. EE/Hep 1:1 0.2 

MS/SCI/ 312/314/ M + H/ 

f/ 

2-H-5yrM/i-3-/3-L;MaHO-2-/4-MerMJicj3eHMn/-MMMAa 
3o/4,5-a/ nMpMAMHki/i/-3H 
viMMAa3o/4,5-b/nMpMAMH 

L4eneBoe coeAHHeHne nojiyMaioT us 
coeAi^HeHMi^ npMMepoa 4a vi 7e /b cooTBercreviki 
CO cnoco6oM, yKa3aHHbiM b npiiMepe 4b/. 

Ms /DCI/ 407 /M + H/ 

2-H-5yTMn-3-/2-/4-MeTnnct)eHnn/-3-/1H-TeTpa30/i- 
5-Mn/MMnAa3o/4,5-a/ 

nMpMAHHMn//-3H-MMMAa30/4,5-b/nnpMAMH 

210 Mfi /0.51 MMonb/ CoeAHHeHMfl m3 
npuMepa 7f/ nepeMemnBajOT b 5 mji ronyona c 
308 Mr ipuMeTi/inunHHaanAa b reneHne 3 ah npw 
reMneparype KuneHi/is c o6parHbiM 
xonoA^inbHUKOM. PeaKL^noHHbiPi pacraop 
pa36aBnjiK)r 4 mji scfjupa m nocne Ao6aBJieHMeM 
7 Mfi Hacbiii^eHHoro pacrsopa KF n 0,2 md 
pacrBopa HBF4 /50%/-Horo nepeMeiunBator b 

reneHne 2 ah npn komhsthoi^ rewneparype. 
PasOaBJiflior nocpeAcraoM EE. cf)M/ibTpyior, 
OTAe-nnior opraHi^MecKyio cpaay cj^vinbTpara, 
npoMbiBaK}T c noMOLAbio H2O n HacbiiAeHHoro 

pacraopa NaCi BbicyiukiBaior HaA Na2S04 m 

KOHi4eHrpMpyiOT. XpOMarorpacfjuji na 
Si0 2 nocpeACTBOM EE/CH3OH 3:1 f\aej 110 Mr 
ueneBoro coeA^iHeHMfl. 

MS /FAB/ 450 /M + HI. 

npMMep 8. 
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2-H-ByTnn-1 -/2-/4-MeTMJi<J)eHMji/-3-/1 H-rerpa 
3on-5-Mn/- 

MMMAa30/4,5-a/nMpiiAHHMn/-1H-6eH3MMMAa30Ji-7 
-Kap6oHOBa$i loicnora 

a) MernnoBbiCi 3c{)Mp 

2-/N-/H-neHTaHOMn/-3-i4MaHO-2-/4-Mermi4)eHMn/M 
MHAa30-/4,5-a/nMpMAMHMn/-aMMHO-3-HMrpo-6eH3 

OMHOM KUCnOTbl 

3ro coeAHHenne nonyMaior H3 cosAMHeHMM, 
yKasaHHbix b npuMepax 1d m 7e/, b 
cooraercrBMn co cnoco6oM, npuseAeHHbiM b 
npuMepe 1f/. Plpn 9tom m3 730 Mr /2,34 MMonb/ 
coeAHHeHMJ? m3 npuMepa 7e/ n 655 Mr /2,34 
MMonb/ coeAHHeHMfl m3 npuMepa Id/ nojiynaiOT 
988 Mr L(eneBoro coeAMHeHtm. 

TeMneparypa nnaBJieHkin: 128 131 °C 
Rf/Si02. EE/Hep 8:2/ 0,3 
MS/DCl/ 512 /M + H/ 

b/ MernnoBbif) Q<^\Ap 

2-H-6yrMn-1-/3-miaHO-2-/4-MeTMn4)eHMn/-MMMAa3 
o/4,5-a/nMpMAMHMn/-1H-6eH3MMMAa3on-7-Kap6oH 
OBOi^ KMcnoru 

L4eneBoe coeAWHeHne nonyMaior m3 
coeAMHeHnyi npMMepa 8a/ cornacHO cnoco6y, 
yKasaHHOMy b npHMepe 1g/. 

Rf/Si02. CH2CI2/CH3OH 95:5/ 0.2 

MS/DCl/ 464 /C + H/ 

d MernnoBbiM 30np 

2-H-6yTMn-1 -/2-/4-Mermi4)eHMn/-3-1 H-rerpa3on- 
5-Mn/MMM Aa30/4 ,4-a/ 

nnpMAMHMn/-1H-6eH3MMMAa3on-7 Kap6oHOBOM 
KMcnorbi 

157 Mr /0,34 MMonb/ CoeAHHeHMW m3 
npuiMepa 8b/ BBOA^r bo BaauiMOAeficrBMe no 
cnoco6y. yKaaaHHOMy b npuMepy 7g/; nonyMaior 
88 Mr L^eneBoro coeAiiHeHiifl. 

TeMneparypa nnasneHMfl: 120-1 55 ^'C 

Rf/Si02. CH2CI2/CH2OH 8:2/ 0,3 

MS/FAB/ 507 /M + H/ 

d/ 

2-H-ByTnn-1-/2-/4-MeTMn4)eHiin/3-/H-reTpa3on-5- 
nn/-HMMAa30 

/4,5-a/nnpnAMHmi/-1H-6eH3MMMAa3on-7-Kap6oHO 
safl KMcnora 

L4eneBoe coeAHHenne nonynafor H3 
coeAnneHkifl npuMepa 8 b no cnocoOy. 
npMBeAeHHOMy b npwiviepe 1h/. 

Rf/Si02 CH2CI/CH3OH/GH3COOH/H2O 
20:15:2:4 0.8 ///I MS/FAB/ 493 /M + Hi 

flpMMep 9 

5.7-flMMerMn-2-3rMn-3-/2-Kap6oKCii-3-xnop-6 
eH30/b/rMOCt)eH-6-Mn/-MerMn/3H-MMMAa3o/4,5-b/n 
npi/iAMH 

a/ 

5,7-flMMeTMn-2-3TMn-3-//3-xnop-2-MeTOKCMKap6o 
Hvin-6eH30/b/ 

rMO(})eH-6-Mn/MeTnn/3H-MMMAa3o/4,5-b/nMpMAMH 

500 Mr /2,8 MMonb/ 

5,7-flMMerMn-2-3rMn-3H-MMHAa3on/4.5-b/ 
nupnAMHa/MSBecrnoro M3 EP-A 400 974/ b 
arM0cc})epe aprona b 10 Mn a5c. flMO 
CMeiUMBaior co 165 Mr NaH /50%-HbiM/; k 
peaKUMOHHOMy pacreopy qepea 30 muh 
nepeMetuMBaHvifl, AoSasnflior 900 Mr /2.8 
MMonb/ coeAMHeHMfl m npMMepa 4 b/, m b 
reneHne 2 m nepeMeiunBaioT npn KOMHarnoM 
reMneparype. PeaKm^oHHbiCi pacrBop 
CMeujuBaior c boaom, SKcrparnpyiOT 
nocpeACTBOM EE, o6"beAHHeHHbie EE-SKcrpaiabi 
npoMbiBaior BOAOii n Hacbiii^eHHbiM pacrsopOM 
NaCI. BbicyuJMBaior naA MgS04 n 
KOHL^eHTpupyior. XpoMarorpacjauR na SiO 2 c 
noMoiAbK) EE/CH3OH 15:1 AaeT 700 Mr 
i^e/ieeoro coeAi^HeHMq. 
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Rf/S102. EE/CH3 15:1/ 0.3 
MS/DCI/414/M + H/ 
b/ 

5,7-AMMeTMJi-2-3TMn-3-//2-Kap6oKCM-3-xnop-6eH3 
0/b/TM0(J)eH-6-iiJi-MeTMn/-3H-MMMAa30/4,5-b/nMpM 

680 Mr /1,64 MMOJib/ CoeA^iHeHMn m3 
npMMepa 9a npeBpai^aioT comacHO cnoco6y. 
yKasaHHowy b npuMepe 1L. riojiyMaiOT 570 wr 

LieneBoro coeflUHeHMfl. 
MS /DCI/ 400 /M + H/ 
ripMMep 10 

5,7-flMMeTkin-2-3TMn-3-//3-Kap6oKCH-2-4)eHMJi 
-MMMflaao/l ,2-a/ 

nMpMAMH-7-mi/MeTMn/-3H-MMMAa3o/4,5-b/nMpMAH 
a/ 

5,7-flMMeTMJi-2-3TMn-3-//3-3TOKCMKap6oHMn-2-4)e 
Hun-HMUflaao 

/1,2-a/-nMpAMH-7-Mji/MeTmi/-3H-MMMAa3o/4,5-b/n 
kipviAMH 

nonyMGHMe sroro coeflUHeHMn 
ocyiAecTBJifieTCfl aHajioruiMHO yKasaHHOMy b 
npi^Mepe 9a, i/is 

5.7-AMMeTMji-2-3TMn-3H-MMMAa30 
/4,5-bynMpMAMHa nojiyHaercJi cornacHO EP-A 
400 974/ 14 coQfxmem^ kis npiiMepa 2c/. \Az 280 
MP /0.78 MMOJib/ coeA^HeHvifl m3 npMMepa 2d 
nonyMaioT 160 Mr L^ejieeoro coeAMHeHvtn. 

Rf/SI02. EE / 0.2 

MS/FAB/ 454 /M + H/. 

b/ 

5,7-flMMeTMn-2-3TMJl-3-//3-Kap60KCM-2-(f>eHM/l-MM 

HAa3o/1,2- a/ 

nMpMAMH-7-nn/MeTnn/-3H-MMMAa3o/4,5-b/nnpMAn 

H 

L4ejieBoe coeAHHeHne nonyHaKDT m3 
coeAUHGHMfl M3 npuMepa 10b/ no cnoco6y, 
yKasaHHOMy b npuMepe lU. 

MS /FAB/ 426 /M + H/ 

npniwep 1 1 

5 . 7-fl n MeT Mn -2-3T nn- 3-// 2-/4- MeTmic|) sh nji/ -3 
-/1 H-TeTpa3on-5-nn/nMMAa3o/ 
4,5-a/nMpMAMHMn/-3H-MMMAa30/4,5-b/nnpMAHH 

a/ 

5,7-flMMeTMn-2-3TMJi-3-/3-L^MaHO-2-/4-MeTMJi4)eH 
nn/ktMMAaao/ 

4,5-a/nMpMAMHMji/-3H-MMMAa30/4,5-b/nMpMAMH 
l4eneBoe coeAHHeHne nojiyMaiOT us 

5 , 7-AMMeTMJi-2-3TMn-3H-MM HAa3o/4 , 5-b/n npnAH h 

a/ nonynaeTCfi cornacHo EP-A 400 974/ h 

coeAi^HeHiin 143 npMMepa 7e/ 
MS/DCI/407 /M + H/ 
b/ 

5, 7-flMMeTMn-2-3TMn-3-//2-/4-MeTMn(J)eHMn/-3-/1 H 

TeTpa30Ji-5-MJi/MMiiAa3o/4,5-a/nMpMAHHmi/-3H-M 
MiiAa30/4,5-b/nbipMAMH 

LteneBoe coeA^HeHne nonywaiOT m 
coeAMHeHMfl M3 npuMepa 11a/ cornacHO 
cnoco6y, yKasaHHOMy b npuwepe 7g/. 

MS/FAB/ 450 /M + Hi. 

(IpMMep 12 

3-//2'-AMMH03Tnn4)eHnn/Kap6oHnnaMHHOcyn 
b(|)OHnn-6M4)eHMn-4-nn/-MeTnn/-5.7-AHMeTMn-2- 
3Tnn-3H-MMMAa3o/4,5-b/nMpMAMH 

a) Cyrib4)OHaMMAo6poM6eH30Ji 

51,6 r (0,3 Monb) O-BpoMaHnnnHa b 
aTMOccfjepe aproHa Ao6aBaBnjiK)yT k paciBopy. 

COCTOflLASMy H3 100 MJ1 KOHl4eHTpMpOBaHHOM HCI 

M 30 MJi neAHHoPi yKcycHOvi Kuc/ioTbi; npn 
TeMnepaiype 10*^C npuKsnbiBaiOT pacTBop 22 .4r 
Mi4TpMTa B 30 Mji BOAbi, M peaKL^kiOHHbiH pacTBop 

nepeMeujMBaK)T a reneHMe 60 muih npvi -5°C. 
riojiyMeHHbii^ pacTBop npMKanbiBaiOT k 
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HacbiineHHOMy SO2 pacTBopy 7 r CUCI2 x 2H2O 
M 0,5 r CuCI B 300 mji neA^HoC^ yKcycHoCi 
KutcnoTbi. CMecb Mepea 60 miih nepeMeujuBaHkifl 
npui KOMHaTHof^ TeMnepsType Bbi/inBaioT b 
CMecb, cocTORLnyio M3 nbA3/B0Abi, GKCTparnpyiOT 

34)HpOM, 34)HpHbie SKCTpaKTbl npOMblBaiOT 

HacbiineHHbiM pacTBopoM NaHCOs m boaom, 
BbicyujuBafOT HaA MgS04 m KOHi^eHTpupyioT. 
nonyHeHHoe cynb4)opmixjiopnAHoe 
coeAHHeHne b KOJiMMecTse 67,8 r b 500 wn 
ai4eT0Ha, npn oxna^KAeHnn, CMemnBaioT c 300 
MJI KOHi4eHTpMpoBaHHoro aMMnaKa. riocne 
yAajieHMfl ai^eroHa nojiyneHHyK) cycneHsnK) 
pa35aBJij;)iOT boao^^, BbiAenMBLUnecfl KpMcranjibi 
6ejioro qBera OTcacbiBaioT. npoMbiBaioi H2O, m 
BbicymMBaK)! e bucokom BSKyyMe. (-lenesoe 
coeAHHeHMG 683 AaJibHeC^iijeR ommctkm 
McnojibsyioT b c/ieAyiotAeii peaKqun. 
b/ 

2-N,N-AnMeTMnaMMHo4)opMMncynb4)OHaMi4Ao6p 

OM6eH30J1 

0,236 MOJib CoeAMHeHMJi m3 npuMepa 12a b 
150 MJI a6c. flMct> c 40 mji 
N.N-AHMTMJicjDopMaMi/iAAHMeTHJiaueTaJia 
nepeMeujMBaHDT b leMeHne 2 h npn KOMHaTHOM 
TewnepaType. PeaKi4H0HHbiM pacTBop BbiJiUBaJOT 
b 200 MJI 5%-Horo pacTBopa NaHS04 co jibaom 
/I: 1/, BbinaaiuMM ocaAOK OTcacbieaJOT, 
npoMbiBaK)! H2 ki BbicymiiBaioT b saicyyMe. 
nonynajoT 67 r L^ejiesoro coeAMHeHMfl. 

Rf/Si02, EE/Hep 1:1/0.1 

MS/DCI/ 291 /M + N/ 

d 

4'-MeTk!Ji-6Mc})eHHji-2-N,N-AMMeTMnaMHHOct)opM 
MJicyjibcpoHaMMA 

K 11 r /37.9 MMOJib/ coeAMHeHMfl na npuMepa 
12b, 1 r Tpncf)eHMnctDOCCt)MHa, 8 r Na2C03 b 150 
MJI TOJiyojia n 40 mji H2O Ao6aBJiyiK)T. b 
aTMocc|)epe aproHa, cHanana 420 mp 
Pd/OAC/2. a aaxeM 5.66 r 41,9 MMOJib 

/TOJIMJlSopOHOBOil KMCJlOTbl B 100 MJI oiaHOJia. 

Tenepb KunwTflT b leMeHne 4 h, aareM 
KOHi^eHTpupyjoT n o6pa6aTb(BaK)T 500 Mn EE m 
500 MJI H2O. 06pa3yioiAMKcfl ocaAOK 

oTct)HJibTpoBbiBaioT, M xapaKTepMayjoT KaK 
L^eneBoe coeAHHeHne. EE-4)a3y OTAejiqjoT, 
BbicyiuuiBaiOT HaA Na2S04, m KOHi^eHrpupyiOT. 
XpoMaTorpacjDHfl Ha Si02 c noMOiAbK) EE p^aej 
AajibHeC^Liiee KOJinnecTBO i^ejieBoro 
coeAHHeHMR; 

06ii^nPi BbixoA: 7,6 r 

Rf/Si02. EE/Hep 1:1/0.2 

MS /DCI/ 303 /M + H/. 
d/ 

4'-BpoMMeTMJi6Mct)eHMn-2-N.N-AMMeTMnaMMHo-ct) 

opMnncyjibcfxiHaMi^A 

UeneBoe cx)eAHHeHne nojiyMaioT m3 
coeAMHeHMfl 1 2 c /no cnoco6y npuMepa 1 k/. (Ipn 

3TOM 143 3.8 r /1 3,5 MMOJIb/ C0%f\}AHBH\A9\ 12 C 

nojiynaeTCfl 1 ,2 r i4eJieBoro coeAHHeHUfl. 
Rf/Si02. EE/Hep 2:1/ 0.2 

MS/DC!/ 381 /383/ M + H/ 
el 

5,7-AHMeTmi-3-//2'-N,N-AHMenijiaMHHoct)opMHJic 
yji bctDOHaAo6nc(DeHMJi-4-MJi 
/-MeTnn/-2-3TMJi-3H*MMMAa30-4:5-o/nMpnAHH 

Ueneeoe coeAHHenne nojiynaiOT n3 
coeAHHeHUfl npuMepa 12d n 
5,7-AMMeTmi-2-3TMji-3H-MMMAa30/4,5-o/nMpnAHH 
a no cnoco6y npuMepa 9a. l/l3 3.2 r coeAMHennfl 
12d nojiynaK)! 1,1 r i^eneBoro coeAHHeHUJi; 

Rf/Si02. EE/CH3 10:1/0.2 

MS/FAB/: 476 /M + H/ 
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/5.7-flMMeTMji-2-3Tmi-3-//2'-cyjib(})OHaMMflo6M(t)e 
HMn-4-iiji/MeTMn/ 3H-MMMfla30/4.5-b/nMpMflMH 
0,6 r /1 ,26 MMOjib/ CoeAMHeHMfl m3 npMMepa 

1 2e /KMPflTnT/ C OGpaTHblM XOnOflMJlbHUKOM B 20 

M/1 araHona c 10 wn KOHi^eHrpvipoBaHHoro 
pacTBopa HCI b leMeHne 45 mmh. Stbhoji 
VAanjiiOT B BaKyyMe. HewTpanMayjoT 
nocpeACTBOM Hacbiu^eHHoro NaHCOs, c 

noMombK) pacTBopa NaHS04 ycTaHaannBajOT 
pH npM6nn3MTenbH0 5-5 m SKCTparnpyiOT 
nocpeACTBOM EE. EE-cfcaay BbicymnBatOT 
/Na2S04 M KOHi^eHTpupyioT, npMHew nonynaioT 

380 Mr ueneBoro coeAMHeHMfl. 
RF/Si02. EE/Hep 5:1/ 0.5 
MS/FAB/: 421 /M + H/. 

g/ 

5,7-flMMeTMn-2-3TMn-3-//2'-3TOKCHKap60HMJiaMHH 

ocynbCf>OHnn6Mc|)eHMn-4-Mn/-MeTMn/-3H-MMMAa3 
o/4,5-b/nvipMAViH 

0,52 r /1 ,2 MMorib/ CoeAHHeHMfl M3 npuwepa 
1 2 f i/i 340 Mr K2CO3 B aTMOCct)epe aproHa b 1 0 

Mfi 6e3BOAHoro flMO BMecre 266 Mr/2,4 MMOJib/ 
STurtoBoro scjjupa xnopMypasbUHOM Kuc/ioTbi 
KunflTJiT c o6paTHbiM xonoAMJibHUKOM B TeHeHne 
3 M. riocne oxna>KAeHH« ao KOMHaiHOM 
TeMneparypbt cMeujktBaiOT c 10%-HbiM 
pacTBopoM NaHS04, SKcrparnpyiOT c noMOiqbK) 
EE ]A opraHkiMecKyio cf^asy BbicymkiBaioT HaA 
MgS04. KoHqeHTpupoBaHne ki xpOMaTorpa4)Mfl 
Ha Si02 c noMoiJ4bK} EE KaK 3Jii03HTa p,aej 250 
Mr i4e;ieBoro coeAHHeHMfl. 
Rf/Si02. EE; 0.2 

MS/ FAB/ 493 /M + HI 
h/ 

3-//2'-Am nH03Tnnc|3eH njn/ Kap6oHMJiaMMHOcynbct)o 
HMn-6nc)DeHnn-4- 

Mn/MeTMn//-5,7-AMMeTi4n-2-3TKn-3H-MMMAa3o/4,5 
-b/nnpnA^iH 

80 Mr /0,1 6 MMOJib/ Coefxmem^ m npuiMepa 
12g M 50 MKT cpeHkinsTkinaMMHa mn9\Tf\T c 
o6paTHbiM xonoAM/ibHMKOM B 5 Mft a6c. Tonyona 
B aTMOCct^epe aproHa b reMeHne 1,5 m. flocne 
KOHL^eHTpi^poBaHMfi M xpoMaTorpac^Dkiki Ha 
Si0 2 nocpeACTBOM EE/CH3OH 10: 1 nonyMaioT 
70 Mr L^e/ieBoro coeAHHeHUH, nocne cyiuKu 
Bb>Mopa)KuiBaHMeM, B Bv\fxe aMop4>Horo 
nopoLUKa, 

Rf/Si02. EE/CH2OH 10:1/ 0,4 

MS/FAB/ 568 /M + HI 
npuMep 13 

3-//2'-/AMMHOMernnm/iKnoreKCMn/-Kap6oHMjia 

MHHOcyjibct)OHnn-6ncf)eHnn-4-nn/-MeTMJi/-5.7-An 
MeTHJi-2-3TktJi-3H-HMMfla3o/4,5-b/nMpiiAMH 

L4eneBoe cosAHHeHne nojiynaiOT cornacHO 
cnoco6y npt/iwepa 12h H3 coeAHHeHnyi m3 
npMMepa 12g n i^nKnoreKcmiMeTunaMkiHa; 
nojiyHaioT m 80 Mr /0, 16 MMOJib) coepy\Hem9\ H3 
npuMepa 12 g/ 90 Mr i4eneBoro coeAHHeHUfi 
nocne cytuKvi BbtMopaxcuBaHMeM b bmac 
aMopcjDHoro TeepAoro Beu^ecTBa. 

Rf/Si02. EE 0.3 

MS/FAB/ 560 /M + HI 
flpi/iMsp 14 

3-//2'-/Ai4MeTMnnvinaMMHo/Kap6oHMnaMMHOcy 
nbcf)OHMJi-6ncf)eHMn-4-Mn/-MeTi/iJT/ 
/5, 7-AM MeTM/i-2-3Tiin-3H-MM i4Aa3o/4, S-b/nMpMAJ^ 

H 

UeneBoe coeAMHeHne nonyMaiOT cornacno 
cnoco6y npuMepa 12h m coef},mem^ m 
npMMepa 12g/ n 141/iKnoreKcnnMeTMnaMMHa; 
nonyMaioT H3 80 wr /0,1 6 MMonb/ cosAHHeHnw H3 
npuMepa 12g 90 Mr qeneBoro coeAHHeHUfl 
nocne cyiuKki BbiMOpanckiBaHkieM b bi^a^ 
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aMop4}Horo TsepAoro Beu^ecTBa. 
Rf/Si02. EE/ 0.3 
MS/FAB/ 560 /M + H/ 
ripuMep 14 

3-//2'-/flMMeTMnnMnaMHHO/Kap6oHMnaMviHocy 
nbct)OHnn-6ncj3eHnn-4-Mn/-5,7-A^»MeTMn-2-3TMn-3 
H-MMMAa3o//4,5-b/nMpnAHH 

LJeneBoe coeAHHeHne nonynaioT cornacHO 
cnoco6y npuMepa 12h H3 coeAMHeHUJi npuMepa 
12g M f\)Aannv[i\3uma. FlonyMaioT 60 Mr 
i4eneBoro coefxv^Henm H3 80 Mr/0.16 
MMonb/coeAHHennfl npuMepa 12g) b bmab 
aMop4)Horo TBepAoro eeuuiecTBa. 

Rf/SI02. EE/CH3OH 10:1/ 0,2 

MS/FAB/ 544 /M + HI 
ripuMep 15. 
3-//2VN. 

N-flMannnnoKCHKap6oHMn-aMMHOcynbct)OHnn-6M 
c{)eHMn-4-Mn/MeTMn/-5,7-AMMeTMn-2-3TMn-3H-MMM 
Aa30/4, 5-b/nM pkvinH 

100 Mr /0,23 MMonb/ CoeAMHeHkin ki3 
npkiMepa 12f /b 10 Mn a6c. flMO b aTM0Cc|)epe 
aproHa c 66 Mr /0.46 MMonb/ K2CO3 m 57 mf 
(0,47 MMOJib) annkinoBoro 3c})Mpa 
xnopMypaBbUHOM Ki^cnoTbi KunflTfiT b leneHi/ie 
45 MMH. nocne KOHqeHipupOBaHUJi. o6pa6oTKH 
EE, npoMbiBKn EE-c})a3b! nocpeACTBOM 10%-ro 
pacTBOpa Na2HS04, BbicytUMBaHMR /MgS04/ m 

xpoMaTorpac(}MM na Si02 nocpeACTBOM EE 
nonyMatOT 70 Mr i^enesoro coeAHHeHun nocne 

CyUiKH BblMOpa>KMBaHMeM. 

Rf/Si02. EE/ 0,6 

MS/FAB/ 589 /M + HI 
ripMMep 1 6 
3-//2-/N, 

N-AM6eH3MnoKCiiKap6oHMn/aMMHOcynbc|)OHMn-6M 

c{)eHMn-4-Mn/-5,7-AHMeTMn-2-3TMn-3H-MMHAa30/4 

,5-b/nMpMAViH 

3to coeAHHeHne nonyMaJOT cornacno 
cnoco6y npuMepa 15 us coeAHHeHUR npuMepa 
12f v\ 6eH3MnoBoro 34)npa xnopMypasbUHOi^ 
Ki/tcnoTbi. M3 100 Mr /0,23 MMonb/ coepy^Henm 
12f/ nonynajOT 70 Mr i^eneBoro coeAHHeHUfl. 

Rf/Si02, EE/ 0.2 

MS/FAB/ 689 /M + HI 

npMMep 17 

3-//2'-/LlMKnoreKCMnMeTOKCMKap6oHMn/aMMHO 
cynbcfioHun 

-6Mct)eHMn/-4-Mn/-5,7-AMMeTMn-2-3TMn-MMMa3o/4, 
5-b/nMpMAMH 

L4eneBoe coeAi^neHMe nonynatoT ki3 
coeAMHeHMR npi/iMepa 12f m 
L^nicnoreKCMnMeTMnoBoro dctx/ipa 
xnopMypaBbi/iHoi^ KkicnoTbi no cnoco6y npMMepa 
1 5, nptiMeM aMMA m dcjDkip kicnonb3yK)T OAHaKO b 

aKBMMOnnpHOM COOTHCLUeHUM. 

Rf/Si02; MeTnn-TpeT.-6yTMnoBbiM 34)Mp/ 0,2 
MS/FAB/. 561 /M + HI 
□puMep 18 

5,7-MeTMn-2-3TMn-3-//2'-3TnnoKCMKap6oHnn/a 
MMHOcynb4)OHnn-6n0eHnn-4-Mn/MeTMny-3H-MMM 
330/4, S-b/nnpnAHH 

UeneBoe coeAi^HeHne nonyMaioT H3 
coeA^iHeHn« npuwepa 12 m sinnoBoro sctDMpa 
xnopMypaBbUHOM KucnoTw no cnoco6y npuMepa 
17. 

Rf/Si02. EE/ 0.2 
MS/FBA/ 493 /M + HI 
ripuMep 19 

2-H-ByTMn-1-//2'-3TOKCMKap6oHMnaMMHOcynb 
cbOHMn-6M4)eHMn-4-Mn/MeTMn-1H-6eH3MMMa3on- 
7-Kap6oHOBafl KvicnoTa 

a/ MeTunoBbiC^ 3ct}Mp 

2-/N-/H-neHTaHOMn/-2'-N,N-AMMeTMnaMMHO(J)opM 
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i^cynbc()OHaMt4AO-6MCt)eHkin<4 -mji/ 

MeTMJl//aMMHO-3-HMTpO-6eH30MHOM KMCHOTbl 

7.9 r /28,2 MMonb/ CoeAMHeHkin ui3 npMMepa 
1d nepeweiuMBaiOT c 10,7 r /28,2 mmojib/ 
coeAMHeHny? m npMwepa 12 d m 11,7 r /84.6 
MMOJib/ K2CO3 B 200 Mil a6c. b leMeHkie 

24 M npM KOMHaTHofi TeMneparype. flocne OToro 
KOHi4eHTpnpyfOT Aocyxa. ociaTOK o6pa6aTbiBaioT 
EE. EE-pacTBop TpM>Kflbi npoMbiBaioT c 
noMOinbio H2O, 1 pa3 pacTBopoM 

KHSO4 /25%-HblM/ OAHOKpaTHO HaCblli^eHHblM 

pacTBOpOM NaHCOs ofX)AH paa Hacbiu^eHMbiM 
pacTBopoM NaCI, BbicyiuMBaK)! HaA MgS04 m 
KOHL^eHTpupyioT. MacnflHMCTbiJ^ ocraTOK AasT 
nocne KpMCTannkiaaqMM EE/ 
Aiii43onponMfioBbiA 34)i/ip, 7,9 i4eneBoro 
coeAHHeHMfl. XpoMaTorpact)Mfl 
KOHL^eHTpt^poBaHHoro MaroMHoro pacTBopa Ha 
SIO2 c noMombK) H-renraH /EE (2/3) Aaer eii^e 
2,54 r neneeoro cx)eflMHeHVin. 

TewinepaTypa nnaBJieHUfl: 148 152°C. 

Rf/Si02. H-renTaH /EE 2:8/ 0.33 

MS /FAB/ 581 m + H/ 

b/ MeTMJiOBbii^ dct)Mp 

2-/N-/H-neHTaHOMn/-//2'-N,N-AHMeTnnaMMHO<t)op 
MMJicynbc})OHaMMAO-6nc})eHi4n-4-Mn/ 

MeTMJl/aMMHO/-3-aMMHO-6eH30MHOil KMCnOTbl 

10,4 r /17,9 MMOJib/ CoeAi^HeHi^n m3 npkiMepa 
19a ruApupyfOT b 800 mji MeraHOJia b TeneHne 3 
M B npucyrcTBi/iM HHKenfl PeHefl. Kara/inaaTop 
OTC{)M;ibTpOBblBaiOT, cf)MnbTpaT KOHUieHTpupyjoT 
AOCyxa, OCTarOK BblCyUJMBaK>T B BblCOKOM 

BaKyyMe. flonyMaioT 9,9 r qeneBoro coeixmB\m9\ 

8 BMAe aMOpc|}HOM neHbL 

Rf /Si02. CH2CI2/CH3OH 95:5/ 0.3 
MS /FAB/ 551 /M + H/ 

of MeTMJlOBblf^ 3Ct)Hp 

2-H-6y Tnji - 1 -//2 '-cyn bctDOHaM HAoOncfDeH MJ1-4-M/1/M 

GTUn/- 1 H-5eH3MMMAa30Jl -7-Kap60HOBOM 
KMCnOTbl 

9.8 r/17,8 MMonb/ CoeAHHeHna m3 npuwepa 
19h nepeMemMBaKDT b 180 mji MeraHona c 90 mh 

KOHl4eHTpHpOBaHHOl1 COnjIHOCi KMCnOTb! B 

TeMGHne 3 H npM reMnepaiype KuneHnji c 

06paTHblM XOJIOAl^nbHllKOM. PaCTBOpMTe/lb 

Bbinapi/iBaiOT. b ocraBLueMCfl pacTBope 
ycTaHaankiBaK)! c noMOu^bio 6H pacTBopa NaOH 
pH npM6nM3MTejibH0 5-6. eoAHbi^^ paciBop 
rpiDKAbi 3KCTpampyK)T nocpeACTBOM CH2CI2, 
o^-beA^HeHHue opraHMMecKne ct)a3bi 
npoMbiBaiOT HacbiLMeHHbiM pacTBopoM NaCI m 
BbfcyiLiMBaioT HaA MgS04. nepeKpucTa/inMsannn 

H3 EE AaeT 8,1 6 r ueneBoro coeAnneHUfl b bhab 
KpucTajinoB 6ejioro i^Beia. 

TeMneparypa nnaBnennji: 192 195°C 
Rf/Si02. EE/H renraH 8:2/ 0.38 
MS/ FAB/ 478 /M + H/ 

AnbTepHaTMBHo i^e/ieBoe coeAi^HeHMe 
nonynaiOT laioKe m coeAHHeHUfl npuwepa 19a 
no 3TOM cnoco6y. flpn 3tom nojiyMaK)T m3 100 wr 
/O.I 9 MMonb/ coeAMHeHii)^ m3 19a 60 Mr 
L^enesoro coeAviHeHkifl. 

d/ MeTMJIOBblC^ 3Ct)Mp 

2-H-5yTi4ji-1-//2'-AMMeTMnaMMHOCjx)pMMncynbct)o 
HaMkiAO-6M4)eHiiJi-4-Mn/MeTMn/-1H-6eH3MMMa3o;i 

-7-Kap60HOBO(^ KMCnOTbl 

150 Mr /0,18 MMOJib/ CoeAMHeHMn m 
npMMepa 19b b aTM0c4)epe aprona b 10 Mn 
CMecM Msonponanon /EE/ /1 :1/ c 10 mji 
HacbimeHHoro HCI EE-pacTBopa ocTaB/iflioT 

CTOflTb B leMeHkte HOMM npM KOMHaTHO^ 

TeMneparype. KoHi^eHTpupyjor. ocTaroK 
o6pa6aTb!BaK)T CH2CI2. CH2Cl2-4)a3y 
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npOMblBaiOT HaCblU^eHHbiM pacTBopoM 
Na 2CO3 BOAOf^ M HaCblU^eHHblM pacTBopoM 

NaCI M BbicyujuBaioT na MgS04. 

KoHueHTpMpoaaHMe m cyiUKa b sbicx^KOM eaKyyMe 
Aaer 138 Mr i^e/ieBoro coeAi^HeHM^i b bmab 
aMopct)HOM neHbi 

Rf/Si02. CH2CI/CH3OH 95:5/ 0.5 

MS /FAB/ 533 /M + H/ 

8/ MernnoBbiM 3ct)np 

2-n-6yTnn-1-//2'-3TOKCMKap6oHnnaMMHocyjib430H 
Mn6M4)eHMJi-4-MJi/-1H-6eH3MMMa3on-7-Kap6oHOB 

OM Kl/ICnOTbl 

3,25 r /6,81 MMorib/ CoeAHHeHMf? m npuMepa 
19 c M 170 MJI /1 ,36 MMOJi«/ DMAP B 12 mji a6c. 

nkipi^AMHa B aTMOcct)epe aprona npvi 0°C 
CMeujMBaiOT c 1,53 r /13.6 MMOJib/ iper. 
-6yTkiJiaTa Kajinn m Mepea 10 mmh 
nepeMBLiJi^BaHMn npi^ to^ TeMneparype 
CMeujMBaiOT c 0,65 MJI /6 .81 MMoiib/ aTuiJiOBoro 
34)npa xnopMypasbMHOM KwcnoTbi. 
nepeMeLiJiiBaK}T b TeneHMe homm npM KOMhaTHoti 
TeMnepaType. floc/ie 3Toro b pacTBope npn 
oxna>KAeHnn jibaom ycTaHaannBaKDT Kucnyfo 
peaKL^HK) c noMOiMbK) 25% -ro pacTBopa 
KHSO4 M MHoroKpaTHoro 3KCTparnpyKDT c 

noMOL4bK) EE. 06-beAMHeHHbie opraHUMecKne 
c{)a3bi npOMbiBaioT Hacbiu^eHHbiM pacTBopoM 
NaCI, BbicyiukiBaioT naA MgS04 t/i 
KOHi^eHTpupyioT. XpoMaTorpact)MR na 
SiO 2 nocpeACTBOM 

CH 2CI2/CH3OH/NH3 9:1:0.1/ A9eT 1.8 r 
L^eneBoro coeAMHeHMfl b bmab aM0p4}H0M nenbt. 

Rf/Si02: CH2CI2/ CH3OH/CH3COOH 9:1:0.2/ 
0.71 

MS /FAB/ 550 M + HI 
f/ 

2-N-ByTMn-1-//2'-3TOKCHKap6oHMnaMMHocynbc|30H 
Mji-5nct)eHMn"4-Mn/MeTnn/-1H-6eH3HMMMAa30Ji-7- 
Kap6oHOBafl Kucjiora 

DonyMeHMe L;e/ieBoro coeAHHeHUfl m3 
coeAHHeHMfl npMMepa 19e ocymecTBJifleTCfl no 
cnoco6y, yKaaaHHowy b npuwepe 1h. 

Rf/Si02. CH2CI2/CH3OH/CH3COOH 9:1:0.2/ 
0.64 

MS /FAB/ 536 /M + HI 
rip^Mep 20 

2-H-ByTnn-1-//2'-H-nponnnaMMHOKap6oHnnaM 
MHOcyjib(t)OHMJi-6M4)eHmi-4-nn/MeTnn/-1H-6eH3M 
MiiAa30Ji-7-Kap6oHOBafl KMcnora 

a/ MeTkiJiOBbiM 3ct)Mp 

2-H-6yTMn-1-//2-H-nponmiaMMHOKap6oHmiaMMHo 
cyjib(})0HHn-6Mct)eHMji-4 -MJT/ 

MeTl1JT/-1 H-6eH3MMMa30Jl-7-Kap60HOBOCi KMCnOTbl 

100 Mr /0.21 MMOJib/ CoeAMHeHkin na 
np^iMepa 19 c b 8 mji a6c. ai^eTona c 90 Mr 

/0.6 MMO/ib/ K2CO3 b 24 Mxn /0,25 MMonb/ 

H-nponnnnsoi^MaHaTa b leMeHne 2 h KunjirnT c 
oDpaiHbJM xonoAMnbHUKOM. flocjie oxna>KAeHtiyi 
B pacTBOpe b peaynbTaTe Ao5aBJieHMn 2 NHCI 
ycTaHaBJiMBaKDT pH npM6nn3i/iTe;ibHO 1. m 
MHoroKpaTHo sKCTparnpyioT nocpeACTBOM 
CH2CI2. OGTaeAHHenHbie oprannMecKne ct)a3bi 
npoMbiBaK)T oahh pa3 c noMou^bio H2O m oai^h 
paa HacbiLAeHHbiM pacTBopoM NaCI, 
BbicyiuMBatOT HaA MgS04 m KOHi^enTpMpyioT. 

nepeKpMCTajinM3ai^Mfl m3 EE Aaer 107 Mr 
L^erieBoro coeAHHeHviq. 

TeMnepaTypa nnasneHUH: 1 50-152 °C. 
Rf/SI02; CH2CI2/CH3OH/NH3 9:1:0.2/ 0.24 

MS /FAB/ 563 /M + H/. 
b/ 

2-H-5yTMn-1-//2'-n-nponnnaMMHOKap6oHMnaMMHO 
cynb(})OHMn-6Mc|)eHMn/-4-Mn/MeTiin/-1H-6eH3MMM 
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Aa30Ji-7-Kap6oHOBa$i KMcnora 

LlejieBoe coeAHHeHkie nonyMaioT m3 
coeAMHeH^n m3 npMMepa 20a no cnooo6y. 
yKasaHHowy b npuwepe 1h. Ha 38 Mr /0,07 
MMOJib/ coeAMHeHMfl npuwepa 20 a nonynaiOT 30 
Mr i^enesoro coe/xmeHm b bmac awopcpHOM 
neHbi. 

Rf /Si02. CH2CI2/CH3OH/CH3COOH 9:1:0.2/ 

0.2 

MS /FAB/ 549 /M + H/ 
ripuwep 21 

2-H-5yTMn- 1 -//2'-M3onponMnaMMHOKa pGoHnna 
MMHocynb<i)OHMJi-6McJ)eHMri-4-ii/i/MeTMn/-1H-6eH3 
MMHAa3on-7-Kap6oHOBan Kuc/iora 

206 Mr /0,38 MMOJib/ CoeAMHeHun m3 
npviMepa 19e b 50 mh TOJiyona bboa^t bo 
B3ai4MOAef^cTBMe c 5 mji M3onponbuiaMuiHa b 

TCMeHMe 8 H B aBTOKfiaBe npn leMnepaiype 
80 °C. PeaKi^MOHHbiM pacTBOp KOHneHrpupyjoT. a 
ocTaroK xpoMaTorpact)MpyK)T Ha SiOz c 
noMOLL^bio CH2CI2/CH3OH/ 95:5/. (lo/iyMajOT 38 

MP L^ejieBoro coepy\HeH]A9\ b BkiAe aMOp^HOii 
neHbi. 

Rf/Si02. CH2CI2/CH3OH/CH3COOH 9:1:0.2/ 
0.35 

Ms /FAB/ 549 /M + HI 
npuMep 22 

2-H-ByTmi-1-//2'-annnnaMMHOKap6oHnnaMMH 
ocynbct)OHHji-6M0eHMJi-4-Mn/-MeTMn/- 1 H-6eH3i/iM 
Ma3OJi-7-Kap60H0Bafl KMcnora 

a/ MeTMHOBbti^ 3C|)Mp 

2-H-6yTMJi-1-//2'-annMJiaMMHOKap6oHMnaMMHOcy 
/ib(})OHmi-6MO(})eHMJi-4-Mn/-MeTnn-1H-6eH3MMMa 
3on-7-Kap6oHOBo(i KMcnoTbi 

l4ejieBoe coeA^HeHMe nonyMaioT ms 
coeA>^HeHU)» ki3 npkiMepa 19 c no cnoco6y 
npi/iMepa 20 a npM ppMueweHMki 
annn/ikisoL^MaHaTa BMecro 
H-nponMni/i30L^MaHaTa. Ma 150 Mr /0,31 MMonb/ 
coeAMHeHun us npMMepa 19c nonyMaioT 136 wr 
i^eneeoro coeflUHeHUfl. 

Tewneparypa nnaBJieHUfl; 142 145 °C. 
Rf/Si02. CH2CI2/CH3OH/NH3 9:1:0.2/ 0.19 
MS/FAB/561/M + H/ 
b/ 

2-H-ByTMji-1-//2'-annMnaMMHOKap6oHMnaMMHocy 
Ji bGt)OHHJi -6n4)eHMn-4-Mn/ 
MeTMn-1H-6eH3MMMAa3on-7-Kap6oHOBan 
Kkic/iora 

nonyneHMe 3Toro coeAMHeHUfl 
ocyiAecTBnneTCfl no cnoco6y npviMepa 1h m m3 
123 Mr 70.22 MMorib/ coeAMHeHUfi ^a 22 a 
nojiyHatoT 73 Mr L^eneaoro coeAHHeHMn. 

TeMneparypa nnaBneHun: 220 °C 
Rf/Si02. CH2CI2/CH3OH/CH3COOH 9:1:0,2/ 
0.35 

MS /FAB/ 547 /M + H/ 
□pi/iwep 23 

2-H-ByTiin-1-//2*-3TwnaMMHOKap5oHMr>aMMHOC 
yjib4)OHnn-4-nji/-MeTMXi/-1H-6eH3HMMAa3on-7-Ka 
pSoHosafl KMCJiora 

a/ MeTunoBbiCi 3(p\Ap 

2-n-6yTnn-1-//2'-3TmiaMMHOKap6oHMnaMMHOcyjib 
ct)OHnn-6Licf)eHi/in-4-nji/ 
-MeTmi/-1H-6eH3MMMAa3on-7-Kap6oHOBoii 

KMCnOTbl 

Ue/ieBoe coeAt^HeHkte nonyHaioT kia 
coeAi^HeHt/in, yKaaaHHoro b npktMepe 19c, nyreM 
aaaviMOAekiCTBkin c aTunMaot^kiaHaTOM no 
cnoco6y npMMepa 20 a. 

TeMneparypa rmaBneHMn: 182 °C. 

Rf/Si02. CH2CI2/CH3OH/NH3 9:1:0.2/ 0.22 

MS /FAB/ 549 /M + H/ 

b/ 



2-H-5yTiin-1-//2'-3TM;iaMMHOicap6oHMiiaMiiHocynb 
ct)OHHii-6M4)eHMn-4-Mn/MeTMJi/-1H-6eH3iiMMAa30 
n-7-Kap6oHOBan Kucnora 

3to coeAMHeHMe nonyMaiOT na coeAviHeHMJ! 
M3 npMwepa 23 a no cnoco6y, npneeAeHHOwy b 
^ npuwepe 1h. 

TeMneparypa nnaBneHnq: > 220°C 
Rf/Si02. CH2CI2/CH3COOH 9:1:0,2/ 0,35 

MS/FAB/ 535 /M + HI 
npMwep 24 

io 2-n-ByTMn-1 -//2'-i4MKnonponMnMeTwjiaMMHOKa 

p6oHMJiaMMHocynb<t)OHMn 

-6Mcf)eHMn-4-i4n/MeTMn- 1 H-6eH3MMMAaaori-7-Kap 

6oHOBaR Kkicnora 

a/ MermoBbifi 3ct}Mp 

2-n-6yTvin-1-//2-L^iiKnonponMjiMeTMjiaMiiH0Kap6o 
IS HiinaMbiHocynbc|)OHt/iJi 

-6M<})eHMJl-4-MJl/MeTMJl-1H-5eH3MMMA930n-7-Kap 
60H0B0£^ KMCnOTbl 

139 rM /0,29 MMonb/ CoeAi^HGHkiP m 
npMMepa 1 9c/ b aTMocctiepe aproHa b 2 Mn a6c. 
AM CO c 35 Mr /0.88 MMOJib/ ii3MenbMeHHoro b 
nopoujOK NaCH n 67 Mr /0,32 MMonb/ 
2,2.2-Tpnxnopo-N-i4MKnonponMnMeTi/in-ai4eTaMM 
fla /nonyMeHHoro M3 L^HKnonponnjiMeTunaMMHa m 
TpuxnopaueTHJixnopnAa/nepeMeujuBatoT b 
TeMGHi/ie 30 MMH npn 80°C. PeaKi^MOHHbiM 
2s pacTBop BbinnsafOT Ha neA, noAKucnflMDi c 
noMoi4bio 2h HCI h BbinaBLuuM ocaAOK 
OTcacbiBafOT. riocrje nepeKpucTannnsaqnn m 
EE nonyMatOT 69 Mr i4eneBoro coeAHHeHvin. 

TeMneparypa nnaBJieHWfl: 158-161 

Rf/Si02. H-renraH/EE/ 2:8/ 0,23 

MS /FAB/ 575 /M + H/ 

b/ 

2-n-ByTnn-1-//2'-miKnonponMnMeTMnaMMHOKap6o 

HkinaMblHOCyjl bCjDOH MJI 

-6iicf)eHMn-4-M/i/MeTkm*1 H-6eH3MMMAa30Ji-7-Kap 
^ 60H0Bafl KMcnora 

L4eneBoe coeAHHeHne nojiyMawr m 
coeAHHeHWR npuwepa 24 a no cnoco6y, 
yKaaaHHOMy b npuMepe 1h. 

TeMneparypa nnaBJieHMfi: 234 236 °C 
Rf/Si02. CH2Cl2^CH30H/CH3COOH 9:1:0.2/ 
40 0.28 

MS /FAB/ 561 /M + H/. 
npMMep 25 

2-H-ByTMn-3-//2-3roKCMKap6oHMnaMMHOcynb 
ct)OHMn-6MCt)eHM/i-4-MJi/MeTiiJi-3H-MMMAa30-/4.5-b 
/ /5,4-b/-nMpMAMH 

a/ 2-H-ByTMn-3-//2'-N. 

N-Ai^MeriinaMkiHoct:)opMkincynbct)OHaMk)ao 
-6Mct)eHM/i-4-Mn/MeTMn/-3H-MMMAa30-/4,5-b/ 
/5,4-b/-nMpMAHH 

UeneBoe coeA^HeHMe no/iyMaioT vi3 
coeAdHBHUM, yKaaaHHbix b npMMepax 4 a m 12 d 
no cnoco6y, onMcaHHOMy b npiiMepe 4 b. 
OMMCTKa ocyu^ecTBriHeTCfl nyreM 
xpoMaTorpa€{)MM Ha Si02 c noMOinbio EE/CH3OH 

20:1 KaK pacrsopt/irenfl n KpucrannnsauuiM na 
EE/AtiM3onponnnoBoro 3cf)Mpa. TeMneparypa 
nnaB/ieHMfl: 205-21 1°C. 

Rf/Si02, EE/CH3OH 20:1/0.15 

MS /FAB/ 476 /M + HI 

bl 

2-H-5yrM/i-3-//2'-cyjibct)OHaMMAo6Mct)eHMn-4-nn/M 
eTMn-3H-iiMi4Aa30- /4,5-b/ / /5,4-b/-nMpMAMH 

3ro coeAMHeHkie nonynaior \a3 coeAHHSHM;) 
npMMepa 25 a no cnoco6y npi/iMepa 19 c n 
xpoMarorpa4)kieCi Ha Sj02 c noMOu^bio 
EE/CH3OH 20:1 KaK pacrBopureny?. 

Rf/Si02. EE/CH3OH 20:1/ 0,39 

MS /FAB/ 421 /M + HI 



73 



ro 
o 



O 



c/ 2-H-ByTMJi-3-//2' 
-3TOKCMKap6oHvincynbct)OHM/i-6Mc()eHMJi-4-nji/ 
MeTMJi-3H-MMMAa3o/4,5-b/ / /5,4-b/ nupnAHH 

1 r /2,38 MMonb/ CoeAMHeHnyi m3 npuwepa 
25b/ B aTMOCct)epe aproHa b 25 mji a6c. 
AMMeroKCMdTaHa c 1 r aicrMBMpoBaHHoro /cyujKa 

B BbicoKOM BaKyyMe npM 150°C 3 h/ 
MOJieKyn^pHoro cma 4 » , 0,66 r K2CO3 m 232 

A 

Mxn aTMJiOBoro odpvijpa xjiopMypaabviHof^ 
Ki^cnoTbi KMnnrnT c o6paTHb)M xonoAHnbHUKOM b 
TeMeHMe 6 m. flocne oxjia>KAeHMfl CMeuiMsaK}! co 
100 MJi 10%-ro pacTBopa KH2PO4/PH 

npM6nM3MTejibHO 4/, TpujKflbi 3KCTparnpyK)T c 
noMombK) EE, oO'beflMHeHHbie EE SKcrpaKTbi 
BbicyiunBafOT nan Na2S04 n KOHL^eHipupyfOT. 
XpoMaTorpact)vijR Ha Sj02/EE/CH30H 20:1/ Aaer 
0,5 r ueneaoro cx)eAMHeHM«. 

TeMnepaiypa rmaaneHUs: 172°C 

Rf/Si02. EE/CH3OH 20:1/ 0.3 

MS/FAB/ 493 /M + H/ 
DpkiMep 26 

2-H-5yTmi-3-//2'-vi3onponMJiaMMHOKap6oHMjia 

MHHOCyjlbCt)OHHn 

-6Mct>eHMn-4-Mn/MeTMn/-3H-MMHAa3o/4.5-b/ / 
/5,4-b/ntipMAHH 

L4eneBoe coeAHHeHne nonyMajOT na 100 iwr 
/0,2 MMonb/ coeAMHeHM« us npuwepa 25 c nocne 

Kl/injIMeHUJI oSpaiHblM XOnOAUDbHkiKOM B 

TGMeHi^e 3 H c 209 mkti /2.44 Miwo/ib/ 
naonponnnaMUHa b 5 mji Tonyona, 
KOHi4eHTpnpoBaHH5R M xpOMaTorpact)MH Ha 
SiO 2 (EE) c BbixoAOM 45 Mr. 

TeMnepaxypa nnaBneHMn: 113-114°C 
Rf/Si02. EE/CH3OH 20:1/ 0.36 
Ms /FAB/ 506 /M + H/ 
ripkiMep 27 

2-H-ByTMn-3-//2'-ajTJiwiaMMHOKap6oHMncyjib 
ct)0HMn-6M(t)eHnn-4-Mn-/MeTMji-3H-MMViAa3o/4,5-b 
/ / /5,4-b/nMpMAMH 

l4ejieBoe coeAHHeHne nonyMaioT nyreM 
BaanMOAeMCTBMfl coeAHHeHMfl. npuMGpa 25 b/ c 
aiinnnnaoi^naHaTOM ananorn^^Ho cnoco6y, 
onucaHHOMy b npuMepe 20 a. 

TeMnepaiypa njiaeneHMfl: 121 °C 
Rf/Si02, EE/CH3OH 20:1/ 0,26 
MS/FAB/ 504 /M + H/ 
npuMep 28 

2-H-ByTMJi-3-[/2'-H-nponMnaMMHOKap6oHH/iaM 

MHOcyjibc^OHMji-6Mct)eHMJi-4-Mn/-MeTvin]-3H-MMMA 
a30-/4,5-b/ / /5,4-b/ nwpMAHH 

150 Mr /0,3 MMOJib/ coeAt^HeHktfl np^uepa 
25c/ B 5 MJi TOJiyona c 295 mkh /3.6 MMO/ib/ 
H-nponnnaMMHa Kun^TflT c o6paTHbiM 
xonoAvinbHMKOM B TeneHkie 3 m. 

OcyiAecTBJiflioT KOHi4eHTpnpoBaHMe v\ 
ocTaroK noABepraioT xpoMaTorpac|}kiM Ha 
SiO 2 /EE/. nojiynaioT 90 Mr L^eneaoro 
coeAUHBHun. 

TeMnepaxypa njiasjieHUfl: 137 138°C. 

Rf/Si02, EE/ 0.2 

MS /FAB/ 506/ M + H/ 

ripuMep 29 

2-H-5yTMn-3-//2'-6eH3MjioKciiKap6oHMJiaMMHo 
cyji bc{)OH nn-6Mct)eHMn-4-Mn/MeTMn-3 H-MM MAaso/i 
-/4.5-b/ / /5,4-b/ nupMAHH 

L4ejieBoe coeAHHenne nonyMaiOT na 
coeA^HeHkiR m3 npMMepa 25 b ^ 6eH3bi/iOBoro 
9ct)Mpa xnopMypaBbviHOi;^ KucnoTbi no cnoco6y, 
onHcaHHOMy a npuMepe 25 c. 

TeMneparypa nnaa/ieHUfl: 85 
Rf/Si02, EE/CH3OH 20:1 0.29 
MS /FAB/ 555 /M + H/ 
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ripuwep 30 

2-9TMn-7-MeTnn-3-//2'-H-nponnnaMMHOKap6o 
HMnaMkiHoc;iybCt)OHi^-6iic|)eHM;i-4>iin/Men4/i-MM 
MAa30*/4, 5-b/nMpMAiiH 

a/ 

2-3TMn-7-MeTnn-3H-MMMAa3o/4,5-b/nMpMAMH 
10 r /65.3 MMOJib/ 

2- AMl1HO-4-MeTMJl-3-HMTponMpMAMHa 

noABepraK)T rkiAP^poBaHMK) b 40 mji 
TerparkiApo^ypana i<i 40 mji Meranojia b 
npucyrcTBHM nuKeJifl Panefl. KarajiMsarop 

OTC|)MJ1bTpOBblBaiOT, paCTBOpHTeJIb yASJI^K)!, 

ocraroK cMemuiBaioT c araHOJibHbiM pacraopoM 
HCI M ocaAMBiUMVicji 

2,3-AMaMHHO-4-MeTHJi-nMpMAMH-rnApoxnopnA 
OTcacbiBaioT. 7 r ororo rwApoxjiopnAa 

paCTBOpflfOT B 57 r nonMCtKDCX{)OpHOM KUCJlOTbl 

/na 28.5 r P2O5 m 28.5 r H3PO4 /85-hom//, 

CMeuuMBaioT c 1 .26 mji nponnoHOBOti KucjioTbi m 
pacTBop nepeMeiui/iBaiOT b reMeHi^e 2 m npii 

TeMneparype 100°C. nocne oxna)iv;eHMfl 
BbiJikiBaioT B jieA^HyK) BOAy, noAU^ejiaMMBaioT b 
peayjibTare Ao6aBKM Na2C03 MHoroKpaiHo 
SKCTparnpyioT c noMo^bK) EE. OG'beAMHeHHbie 

EE-(^a3bt npOMblBaiOT HaCblLAGHHblM paCTBOpOM 

NaCI BbicytuMBaroT naA Na2S04, 
KOHi^eHTpi/ipyioT M ocTaTOK xpOMaTorpa4)npyK)T 
Ha Si02 /EE/ CH3OH 5:1/. nojiyMaiOT 4,2 r 
i4eneBoro coeAHHeHUfl. 

Rf/Si02. EE/CH3 5:1/0.4 

MS /DC!/ 162/M + H/ 

b/ 

3- //2'-N,N-flMMeTmiaMMHO(t)opMMncynb4)OHaMMA 

0-6MC{)eHHJl-4-mi/MeTMJl/-2-3TMJl-7-MeTMJl-MMMAa 

30/4.5-b/nMpMAViH 

3,1 r /1 9,26 MMOJib/ CoeAMHeHMfl us npuMepa 
30 a M 9,15 r /1 9,26 MMOJib/ coeAUHGHMfl na 
npuMepa 12 d /75%-HbifV a 200 mji a6c. flM0 b 
npucyTCTBMH 2.6 r /19.6 MMOJib/ 
K2CO3 nepeMeiuMBaioT b reMeHne homm npn 
KOMHaTHOM lewnepaType. PacTBopi/iienb aarsM 
yAan?iK)T, ocTaroK o6pa6aTbiBaioT CH 2CI2, 
CH 2CI2 pacTBop npOMbisaiOT boaom, 
BbicyiiiUBatOT HaA Na2S04 m KOHi^eHTpupyioT. 
XpoMarorpacpMJi Ha SiO 2 /EE/ CH3OH /20:1/ 
Aaer 2.8 r L^enesoro coeAMHeHUfl. TeMnepaiypa 
njiaBJiennfl: 168 170°C. 

Rf/EE/CHsOH 20:1/ 0,13 

MS /FAB/ 462 /M + H/ 
0/ 

2-3TMn-7-Meimi-3-//2'-cynbcf)OHaMMAo6Mct)eHnn- 

4- MJi/-MeiMn-nMHAa30 /4,5-b/nnpnAHH 

2,8 r/6.06 MMOJib/ CoeAHHeHUfi na npuMepa 
30b nepeBOAJii b L^ejieBoe coeAMHeHi/ie (2,2 r) 
cornacHO cnoco6y, npnaeAeHHOMy b npMMepe 
19 c. 

TeMnepaiypa nnaejieHun: 21 1-212 °C 
Rf/Si02. EE/CP3OH/ 0.35 

MS /FAB/ 407 /M + H/ 
b/ 

2-3TMJi-7-MeTMJi-3-[(2'-H-nponMJiaMMHOKap6oHMJi 
aMMHOcyjibctx)HMJi6i/ict)eHHJi-4-Mji) 

-MeTMn-MMMAa30/4,5-b/nHpMAMH 

L4ene8oe coeAHHeHMe nojiyMaioT na 
coeAHHeHMfl npuMepa 30 c m 
H-nponnnnsoL^naHaTa no cnoco5y npmviepa 20 a. 
Ma 70 Mr /O.I 72 MMonb/ coeAHHeHUfl 30 c 
nojiyMaiOT 43 Mr L|eneBoro npoAyfcia. 

TeMnepaiypa nnaBneHUfl: 21 5-220 °C 
Rf/Si02. EE /CH3 20:1/ 0.36 

MS /FAB/ 492 /M + H/ 
ripuMep 31 

2-3TMJi-3-//2-3TnnaMMHOKap6oHMnaMMHOcyji 
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-6M(t)eHMn-4-Mn/MeTMJi-7-MeTMJi-MMMAa3o/4,6-b/n 

l4eneBoe coeflUHeHne nonyMaioT m3 
coeAMHeHMfl npuwepa 30 c n STunMsouviaHaTa 
no cnoco6y npuMepa 20 a. reMnepaiypa 

nnaB/ieHMfl: 240 245°C 
Rf/Si02. EE/ 0.14 

MS /FAB/ 478 /M + H/ 
ripuwep 32 

3-//2'-AnnMnaMMHOKap6oHMnaMMHOcynbct30HM 

Ji 

-6M4)eHMn-4-MJi/MeTMJi/-2-3TMX]-7-MeTkin-MMMfla3 
0/4,5-b/nMpMAMH 

nojiyneHMe uejieeoro cxjeflUHeHUfl 
ocyu^ecTBJifiioT nyreM peaKL^viki saaviMOAeC^cTBi/ifi 
coeAi^HeHbin nptiiviepa 30c anxinjikiaoL^kiaHaTOM 
no cnoco6y npMMepa 20a. 

TeMnepaiypa nnaBJieHUfl: 216 219°C 

Rf/Si02. EE/ 0.13 

MS /SAB/ 490 /M + HI 
ripuMep 33 

2-3TMn-3-//2'-MeTOKci/iKap6oHMnaMHHOcynbc}) 
OH nji-6 nct)eH nn -4-nn) MeTMn/-7-MeTMji-MMMAa30/4 
,5-b/nuipnAHH 

100 Mr /0,245 MMonb/ CoeAHHeHUfl M3 
npMMepa 30 c nepeweLUMBafOT c 171 Mr /1,24 
MMOJifl/ K 2CO3, 62 MKn /0,62 MMonb/ 
AMMeTMnKap6oHaTa ti 25 Mr DMAP b 10 mji 
AM3TMneHrjiMKonbAMMeTkinoBoro 9ct)kipa b 
leMGHMe 2 M npM reMneparype KuneHMn c 
o6paTHbiM xo/iOAMJibHkiKOM. SareM 
ocymecTBJiflioT orroHKy, ocraTOK cweiuMBaioT c 
pacTBopoM EE/KH2PO4 opraHMMecKyfo cj^aay 
OTAenflioT n ABajKAbi npOMbiBaioT pacTBopoM 
KH 2PO4. BbicyujUBaHne HaA Na2S04, 
KOHL^eHTpMposaHne M xpoiviaTorpac|DMfl Ha 
SiO 2 AafOT 44 Mr ueneeoro coeAMHeHUfl. 

Rf/Si02, EE/ 0.15 
MS/FAB/: 465 /M + HL 

VKasaHHbie b Ta6ntiLie npMMepbt c()opMynbi Y 
nonynaJOT aHanornMHo npuseAeHHUM a 
npviMepax 1 33 MeroAt^KaM \a3 onMcaHHbix 
CTpyiaypHbix aneweHTOB: 




o 

II 



so NHC-R 
2 c 



(DopMyjia M3o6peTeHiin: 

1. MMMAaao-aHHennpoBaHHbie nao- n 
rerepOLtuKTibi o6ii^eP) ct)opMynbi I 
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paajiMHHbie, 
Ce-ajiKkin. 



R I 

L-A 

TAe X MOHOl^MKnMMeCKMll OCTaTOK c 4 

aTOMaMn B Konbi4e. b KOTOpOM OAHa m3 CH-rpynn 
M0)KeT 6biTb saMGHeHa Ha N; 
Ci C7-ajiKnn; 

R^ M R^ OAMHaxoBbie mjim 

BOAopoA, KapSOKCMJI. Ci 

C 1 C4-ajiKOKCMKap6oHM;i: 
L C-] C3-ajiKaHAnn/i; 

A OCTaTOK 6nL(i/iKnnMecKoro reTepOL^UKJia c 9 
aTowawM B Koribi^e, coAep>KaiJHMi4 1 aTOM S nnn 
1 3 aiowa N, aaMei^eHHbiCi ociaiKaMn R^ m R^, 
njiM 6Mct)eHMJibHbi£i ocraroK, aaMeu^eHHbif^ 

OAMHaKOBblMI/l W\]A pa3HblMM OCTaTKaMM R^ M 

R ^, npuHeM A o6jR3aTenbHO aaweiAeH no 
MeHbiueM Mepe oflHUM ocTaTKow R^; 

R^ rajioreH, 2-TeTpa3onMJi, -SO2NH2, i^MaHo; 

r5 BOAopoA. Ci C4-ajiKMn, 

anKOKcnKap6oHMn. Kap6oKCMn, 

-SO 2-NHCONR^R^ -S02-NHC00R^ 

-SO 2-N(COOR<M'^>7<D)2. 

-S0 2N=CHN(CH3)2, <t)eHMn, MeTMncjseHMn; 

R®, R^ oA^iHaKOBbie mjih pa3nM«^Hbie, 
BOAopoA, Ci - C4- ariKnn, 

C3 Cs-L^MKnoaJlKMJl-Ci C4-a/lKMJl, 

cjDeHMn-C 1 C4-anKMn, C2 - Cg-anKeHM/i mjim 

M R^ oCpaayiOT BMecie c Hecyi^nM mx 
aioMOM a30Ta reTepoapun, KOTopbiP^ MOKer 

6blTb MaCTMHHO HnH nOJlHOCTbK5 rMApnF>oBaH, 

a TaioKG MX c{)H3nonorMMecKH coBMecTHMbie 

COJIM. 

2. Cnoco6 nonyMeHnfl coeAnneHUfl (JjopMy/ibi 

I 




rAe pSAi^Kajibi npuHMMaioT sHaMeHkin, 
onpeAeneHHbie Ann cjDOpMynbi I n. 1, 
OTJiMHajoii^Mficfl reiwi, mto coeAHHeHne cpopwyjibi 




TAe R\ R^. R^ MMeiOT yKaaaHHbie SHaHeHUfl, 
ajiKunnpyiOT coeAHHeHweM (t)opMynbi III 

UL A, 

rAe A M L mmgkdt yKaaaHHbie SHaMeHUJi; 
U OTu^ennneMafl rpynna, b cnynae 
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Heo6xoAi^MOCTM BpeMeHHO BBeAeHHbie 
aaiMHTHbie rpynnbi. 

CHoea OTi^ennflHDT c BbifleneHneM qeneeoro 
npoAVKTa b cbo6oahom BiARe vim a B\Afxe 



ct)M3MonorMHecKM npneMJieMOM cojim. 

3. CoeflMHeHne 4)opMyjibi I no n. 1. 
npoABnflK)Li\ee aHraroHMCTMHecKoe Ae^ciBMe Ha 
pei^enTopbi aHmoTeH3iiHa II. 
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Mep 



Ra 



Rb 



Rc 



34 



35 



36 



37 



38 



39 



40 



41 



42 



43 



44 



45 



46 



47 



48 



49 



50 



51 



52 



53 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



'CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-H 



-H 



H 



-H 



-H 



-H 



-H 



H 



H 



H 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



-CH3 



o 



CH3 



NH 



NH' 



0 



^CH3 
— N 

\ 

CH3 
CH3 



CH3 



TeMnepar. 
n/iaB/i. °C 



120 



142 



217 



205 



204 



189-191 



198 



Rf 
SIO2 



0,15 
(EE) 
0.17 
(EE) 
0.15 
(EE) 
0,3 

(EE/CH3OH 20:1) 

0.2 
(EE) 
0.22 
(EE) 

0,2 

(EE) 

0,28 

(EE/CH3OH 20:1) 
0,16 
(EE) 
0,18 
(EE) 
0.3 

(EE/CH3OH 20:1) 

0J5 
(EE) 
0,29 
(EE) 

0,3 
(EE) 
0.28 
(EE) 

0.2 
(EE) 

0.2 
(EE) 

0,2 
(EE) 

0.3 
(EE) 

0.2 
(EE) 



M (FAB) 
(M+H) 



447 



461 



445 



509 



432 



508 



500 



474 



472 



486 



446 



479 



555 



519 



507 



488 



492 



506 



518 



504 
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